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ABSTRACT
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Primary Health Care Centers in Paraguay are the architectural settings for the
first level of access to healthcare in Paraguay, providing health promotion, prevention, diagnosis, treatment, and health education. These centers are built
based on four standard typologies, of which two consist of permanent healthcare facilities and two of satellite or mobile units. Standard designs for these
centers typically consist of residential scaled buildings, with spaces linked by a
single central circulation corridor and lacking adequate attention to ventilation
and daylight.
The public healthcare system in Paraguay is organized around four levels of
care, and the complexity and nature of care at each level require different facilities. The first level provides primary care services in small scale facilities
designed to serve no more than 5000 people and aim to be the first point of
access to public healthcare for the population, hence the importance of access
to care throughout the country. Yet, Paraguay presents cultural and geographic
particularities, along with infrastructure and investment limitations that challenge access to care that the PHC model pursues. Many communities still lack
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access to primary healthcare and there remains a need to build new primary
care centers or replace existing facilities.
Current design prototypes for Primary Healthcare Centers do not adequately
enable the effective and efficient delivery of culturally relevant patient and community centered care. Hence, they do fulfill their intended role in the Healthcare
System’s integrated network. This study aims to identify those issues and define which ones can be addressed through architecture. The primary objective
of this thesis is to design a prototype for a Rural Primary Healthcare Center
in Paraguay which considers the physical, cultural, and normative context to
support the provision of effective and efficient care. It proposes that Primary
Healthcare Centers should have a standardized program with a customizable
design that can utilize local labor, materials and traditional construction systems that do not require additional training, or extra cost and time expenditure.
Primary Healthcare Centers should also provide spaces to support community
health and wellbeing with site design features that support healthful community activities and providing pleasing natural settings for patients, staff and the
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community.
A literature review, and an architectural review of relevant case studies, helped
inform best practices that are organized in eight design guidelines that include
climatic and cultural responsiveness, flexibility, and resilience. The guidelines
provide guidance in support of designing comfortable, appropriate spaces for
the engagement of both patients and staff.
Research into existing documentation on primary healthcare centers in Paraguay and the evidence collected resulted in a proposal for a new prototype program and site selection criteria based on local codes but that also incorporates
best practice features observed in similar case studies from Latin America to
significantly improve performance and enhance the experience of the patients
and staff.
The design proposal in this thesis serves as an example to illustrate how the
design guidelines could be utilized toward to the design of a Primary Health-
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care Center in Paraguay. It accommodates clinic, administrative, and support
areas and pays special attention to the natural areas surrounding the building,
considering the existing vegetation as an essential part of the response to climatic conditions. The material and construction systems are carefully chosen
based on the guidelines and the cultural and physical context analysis.
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CHAPTER 1: INTRODUCTION
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While Paraguay is striving to improve access to quality care throughout the
country, the rural population continues to suffer from physical and structural
barriers to obtaining culturally relevant, effective, efficient and affordable care.
They face geographic and social barriers, economic barriers, and workforce
shortages of qualified healthcare staff. They also suffer from the low quality of
construction and poor maintenance of existing facilities that are not designed
for the delivery of effective, efficient and culturally relevant patient and community centered care.
70% of the Paraguayan population relies on the Public Health services, and its
provision is organized within an Integrated Network divided into four levels, the
first of which includes primary care and is theoretically organized so that these
services are distributed in both urban and rural areas to serve a population of
no more than 5000 people. They have the mission of providing care in communities in close contact with the population, with a strong focus on promoting
physical and mental health, social well-being, and disease prevention.1
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This first point of contact with the public health system in Paraguay is based on
a Primary Health Care Model (PHC), promoted by the World Health Organization, with a process initiated in the 70s, during an era of re-democratization in
Latin America.2 Public health system reorganization started later in Paraguay in
2008 and began with the establishment of nearly 700 Primary Health Centers
in its first year. Since then, the effort has increased and contributed to some
improvement in access to health services for people from rural or indigenous
communities. However, the system remains unable to meet the needs of many
communities, especially rural communities.
Paraguay’s Primary Care Services coverage was only 40% in 2018,3 with +800
centers distributed in the 18 health regions. The 2018-2023 strategic plan foresees the operation of 1,100 centers with essential equipment by 20234. The
demand for staff for the first level of care presents a historic deficit due to the
lack of work incentives and training. The challenges are due to deficiencies in
governance and predominantly insufficient assigned funding from the General
Expenditure Budget of the Nation, which allocates 4.7% of GDP whereas coun-
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tries that have achieved universal health coverage have designated at least
6%.5
Primary Health Care Centers in Paraguay are also known as “Family Healthcare Units” (USF) which are the main architectural form of the first level of
health care. They have the mission of providing care in communities in close
contact with the population, with a strong focus on promoting physical and
mental health, social well-being, and disease prevention.6 Their small-scale approach in close contact with the population, allows for a better understanding of
the conditions prevailing in the community, covering not only individual health
but also family health and also improving public health in communities..
Although the primary function of a Family Healthcare Unit is to be the first point
of contact for the population to the public health system and is intended to address 85% of their prevalent conditions, there are both operational and physical
design issues that prevent these centers from providing effective services and
efficiently playing their role in the wider network. This study therefore first aims
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to identify these issues and define which ones can be addressed through architecture features.
Most existing Primary Care Centers in Paraguay are currently in a very precarious situation in terms of construction and maintenance. The progressive deterioration of these facilities leads to patient and staff dissatisfaction and affects
the relationship between patients and the healthcare team. At a functional level,
the standard project consists of an inconsistent mix of rooms and functional areas linked by a single central and shared circulation corridor, which generates
an overlap of circulation flows and conflicts between private and public spaces.
The levels of ventilation and daylight in each room are somewhat random, without particular attention to infection control or the patient’s experience.
Existing documentation on Primary Care Centers in Paraguay, plus additional
public evidence collected during this study, were employed to propose a new
program in Chapter 4 that respects local codes but adds features that were
observed in similar cases that significantly improved the performance of the
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building to enhance the healthcare experience of the patients and staff. The
prototype program offers the opportunity for customization to the community’s
needs and, therefore, a building design better adapted to the conditions of each
context. The thesis research also identifies site selection criteria used to ultimately analyze the site used for the design proposal in Chapter 5.
This thesis first addresses topics on access to health, primary health care, and
rural health related to Paraguay that aim to provide a deep understanding of
desirable features for the design of Primary Care Centers there. Then it proposes guidelines in response to a context analysis in Paraguay, addressing
climatic and cultural responsiveness, supporting the provision of efficient and
effective care, while being flexible, adaptable, resilient, and low maintenance.
The demonstration of this thesis concludes with the design of a Rural Primary
Healthcare Center in Paraguay which considers the physical, cultural, and normative context to support of the provision of effective and efficient care. The
thesis began with a literature review (Chapter 1: The Health and the Health-
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care context in Paraguay), and an architectural review of relevant case studies (Chapter 2: The Architecture of Primary Healthcare). This investigation
identified best practices that are organized in 8 design guidelines for primary
healthcare centers appropriate to Paraguay (Chapter 3: Design Strategies and
Guidelines for Primary Healthcare Settings in Paraguay).
The study proposes a 7,300 GSF Prototype for a Rural Primary Healthcare
Center (Chapter 6: Design proposal) in Santo Domingo district in Encarnacion,
Paraguay, as a demonstration of the design guidelines. The design proposal
accommodates a clinic area with standard clinic and dental exam rooms, birthing rooms, and an emergency room with spaces for patient observation for up
to 24 hours. An administrative area with archive, pharmacy, and workstations;
and support spaces for the staff and facility management including kitchen,
laundry, and waste management. The proposal pays special attention to the
natural features of the site surrounding the building, considering the existing
vegetation as an essential part of the response to climatic conditions.
Ultimately, the aim of this study is to define what design strategies at multiple
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levels can assist in reducing disparities in access to care for residents of rural
or remote communities in Paraguay based on the following guiding principles;
1.

Primary Care Centers should have a standardized program with a cus-

tomizable design that provides the flexibility needed to adapt the program to
the geographical, cultural, and infrastructural context of each community.
2.

Primary Care Centers should also be customized for each location by

utilizing local labor, materials and traditional construction systems that do not
require additional training, or extra cost and time expenditure. And
3.

Primary Health Centers should provide spaces to support community

health and wellbeing by promoting training / teaching / civic activities; by utilizing site design features that support healthful community activities and provide
pleasing natural settings for patients, staff and the community.

CHAPTER 2: THE HEALTH AND HEALTHCARE
CONTEXT IN PARAGUAY
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The health system that has developed in Paraguay and has gradually been implemented since 2008 sets the context in which the architectural programs for
public healthcare facilities must be built. Healthcare is delivered in settings that
differ in scale and complexity, starting with small dispensaries, primary health
centers, clinics, and regional or national hospitals and specialized centers. The
cultural, social, demographic, and physical context in Paraguay also frames the
health status and healthcare needs for the country.
The current population of Paraguay as of 2022 is 7,305,843, distributed unevenly throughout the country, with 90% of people living in the eastern region
near the capital and largest city, Asunción, with 10% of the country’s populaFigure 1. Population pyramid of Paraguay in
2000 compared to the projection for 2025.

tion.
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The rural population for 2020 was 2,697,309; at 39,92%.

8

The indige-

nous population in 2012 was 117,150, of which 110,888 (97.3%) lived in rural
communities9. The population pyramid is currently auspicious, with a demographic bonus that will last until around 2030, when most of the population is of
productive age, between 18 and 65 years old. According to United Nations, the
current life expectancy for Paraguay in 2022 is 74.49 years, a 0.14% increase
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from 2021.10 The social conditions in Paraguay are highly inequitable. In 2015,
the non-indigenous population died at an average age of around 68, while the
indigenous population died on average at 37 years old.11 This inequity is the
result of extremely different conditions for housing, food, access to basic services, education, employment, risk exposure and access to healthcare.
The efforts to close inequality gaps at social and economic levels have materialized in global initiatives, like the 2030 Sustainable Development Goals of
the United Nations. Inequality in health is the component that most contributes
to the morbidity and mortality of a population. Paraguay, despite its average
economic growth rate of 4.5%, among the highest in the region, also registered
the highest levels of inequality in Latin America, ranking first with Mexico and
Brazil. Paraguay registered a poverty rate of 26,9% for 2020; however, in urban
areas it was 22,7% while in rural areas it was 33,4%.12
The Paraguayan Health system is described as a “Health System based on
Primary Health Care” that is structured based on the guidelines of the World
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Health Organization and pursues public sponsored Universal Health Coverage, considering that 70% of the population does not have access to private
health insurance. The public system is divided into four levels of care, with a
governance authority in charge of implementing a system of “Integrated and
Comprehensive Networks of Health Services,” a subsystem within the Healthcare Public Sector that allocates public funds to finance the functioning of all
centers, clinics, and hospitals. The challenges related to the built environment,
and specifically facilities for the first level of care will be discussed subsequently.
Social determinants of Health. The social, economic, and political environments
in which people live shape the conditions of their daily life. In Paraguay, these
conditions are highly inequitable and lead to disparities in access to essential
services. Access to healthcare services is a significant deficit, leading to differences in health outcomes. Efforts toward Universal Health Coverage include
policies to increase equity through networks of facilities that are economically,
culturally, and geographically accessible to communities. Although the social
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determinants of health do not directly impact the Built Environment, they condition the context that the Health System must address.
Health determinants are factors that impact directly on the quality of health and
well-being. Any comprehensive decision making process should be planned
based on them.13 Health determinants were first defined as four “force fields”:
environment, lifestyle, heredity, and medical care (in that order) that must be
considered to address any improvement.14 In this model, the medical care determinant is the least important but still a key factor. The availability of primary
care may be the most important tool for increasing equity in access to healthcare in general and overall population health and well-being.
Based on these determinants, the World Health Organization (2008) defined
the Social Determinants of Health through a conceptual framework (Figure 2)
that includes socioeconomic and political contexts,15 and concludes that “the
social conditions in which people are born, live, and work are the single most
important determinant of one’s health status”.
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In the Region of the Americas, the Social Determinants of Health influence a
wide range of health outcomes and efforts towards universal health. Health
inequity and health inequality continue to constitute the main barriers to sustained development in Latin America. Those living in the Region tend to be disproportionately affected by the poor conditions of daily life, which are shaped
by structural and social factors (macroeconomics, ethnicity, cultural norms, income, education, occupation).16 These conditions and factors are responsible
for pervasive and persistent health inequalities and inequities throughout the
Americas.
Socioeconomic and
political context

Social Position

Governance

Education

Material
circumstances
Social cohesion
Psychosocial factors

Policy

(Macroeconomic, health,
social)

Occupation

Income

Behavioral factors

Biological factors

Gender

Cultural que societal
norms and values

Race / Ethnicity

Healthcare system

Social determinants of Health and Health Inequities

Figure 2. The social determinants of health conceptual framework.

Distribution of health
and well-being
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Access to Healthcare

Since 2001, Paraguay has implemented free medical care in the public health
system to avoid direct out-of-pocket expenses for those who do not have private insurance. The implementation of this measure implied the expansion
of coverage, access, and quality of services in health through the creation of
healthcare networks with Family Health Units as the gateway to the system.
Access and overall health status is impacted by the availability of conditions
indirectly related to better health outcomes. For example, greater access to
high school and university education would generate a greater opportunity for
formal jobs for rural residents, resulting in better living conditions and access to
the social security system.
There are predisposing and enabling conditions that make certain groups of
people tend to require health services more than others.17 18 The predisposing
conditions are socio-demographic characteristics related to age, sex, education, or ethnicity, which indicate how likely someone is to use medical services.
Enabling conditions are related to income, socioeconomic status, employability
status, and other factors that focus on each person’s means to afford medical
services.
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Access to healthcare directly impacts people’s quality of life and has implications for society’s social and economic aspects.19 It is defined as the “ability
to obtain needed, affordable, convenient, acceptable, and effective personal
health services on time”.20 Access to care involves physical, social, and mental
health and serves as an indicator concerning several issues: It is one of the
key determinants of health, along with the environment, lifestyle, and heredity
factors; It serves as an indicator of equity in delivery. It is a point of reference
in assessing the health care delivery system’s effectiveness, and it is linked to
the quality of care and the efficient use of needed services.
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Health and Health Dimensions. Access to care might be described in detail
through dimensions, types, and measurements established to provide information on the interrelationship between its components and assessment opportunities. To understand and be able to measure access to health, different
aspects can be examined, and they are the dimensions of access, which are
defined as availability, accessibility, affordability, accommodation, and acceptability. 21
Availability refers to the relationship between the health services’ capacity and
people’s demand for services. It includes the workforce capacity, infrastructure,
facility response to demand, transportation, and other social factors. In Paraguay, the workforce capacity is around 9.7%,22 and about 30% of the population
does not have access to health services. In addition, there is a serious lack of
healthcare infrastructure to cover the existing demand, leading to long waits of
even weeks to obtain medical appointments.
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Accessibility refers to the organization of resources to generate in people the
ability to access healthcare services. It includes accessibility to the facility, the
opportunity to move to the service, different payment options, and a cultural approach that allows and encourages different populations to access services. In
Paraguay, 40% of the population still resides in rural areas,23 with the challenges that this represents in terms of infrastructure for rural areas in a developing
country. Another barrier in terms of accessibility is the country's "bilingual" condition, which is not an obstacle per se, but the relationship between language
and poverty is due to the exclusion generated by the educational system since
most classes are in Spanish, while the main language spoken at home is Guarani.24
The dimension of affordability for both insured and uninsured, refers to the
ability to pay or co-pay for healthcare services. Given the cost of out-of-pocket
for healthcare services in Paraguay and considering that poverty levels in rural areas are 5 times higher than in urban zones,25 the impact of catastrophic
healthcare expenditure has been reached for many people, especially in rural
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communities, undermining the quality of life for those who simply cannot afford
to pay for healthcare.
As an organizational component that measures patients' ability to utilize services as they are organized between resources and providers, accommodation
might be compared to the mission the Paraguayan public health system tries to
accomplish, providing services of different complexities by organizing the system in different levels, as a method of optimization of human and infrastructure
resources.
And finally, the acceptability of healthcare by consumers strengthens trust in
the health provider to express doubts or needs. In Paraguay people are generally dissatisfied with the quality of health services, due to their lack of availability, cost and logistical barriers such as the time and distance required to access
the services, and the quality of the assistance obtained, mainly due to the low
availability of resources and infrastructure. 26 27 28
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The Healthcare System in Paraguay

It is important to understand how healthcare is organized and delivered in Paraguay to understand and ensure that any proposed service and setting fits within
the larger systems of healthcare delivery and addresses gaps in those systems.
The Paraguayan Health System, identified as a "Health System based on Primary Health Care," was created by Law No. 1,032/96 and comprises public,
private, and hybrid health facilities (Figure 3). The Ministry of Public Health and
Social Welfare is the authority that defines the Health Policies, Strategic Plans,
Goals, and Activities. The healthcare institutions included in the public, private
and mixed sub sectors promote the harmonization between the sub-systems,

Figure 3. Paraguay’s National Health System: Sub-sectors and services.
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characterized by different financing modalities, target populations, employment
conditions, social position, and ability to afford healthcare services costs. 29
According to data from the General Directorate of Statistics, Surveys and Censuses, health coverage in Paraguay is distributed as follows: The public sector,
represented by the Ministry of Public Health and Social Welfare (MSPBS), the
Social Security Institute (IPS), the National University of Asuncion (Hospital de
Clínicas), and the Police and Military Health Services, contribute to an estimated coverage of 95%. 30
The Ministry of Public Health and Social Welfare: Provides health services
throughout the country through 1,410 health facilities. It is estimated that the
scope of coverage of the military and police health sub-system is around 2%
of the population. Its direct beneficiaries are the police, active military, pensioners, and dependent family members. Its resources come from the Ministry of
Defense and the Ministry of the Interior budget. 31
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The Social Security Institute (IPS) covers around 19.4% of the population in
Paraguay. It is the only integrated health, retirement, and pension system in
the country,32 with +120 health facilities distributed throughout the country in
hospitals, peripheral clinics, and health units to provide health care for its contributors and coordinates with the Ministry of Public Health and Social Welfare
through agreements and cooperation agreements for specific communities.33
This cooperation occurs in those cases when the public facilities still cannot
reach locations where the IPS is already present, or in emergency situations,
like COVID-19 during 2020 and 2021 when the IPS Hospitals worked as a
members the Public system.
Integrated and Integral Networks of Health Services (RIISS). The provision of
public health services is organized within an Integrated Network and includes
health services (RIISS) to strengthen governance by integrating actors, institutions, and organizations (Figure 4). The Comprehensive and Integrated Network of Health Services (RIISS) is the mechanism by which the Ministry of
Health organizes health services and facilities in the public sector. The man-
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agement of health services in networks integrates coordination efforts and
standardized functions, from the first level to the fourth level of care, under the
leadership of Health Authorities responsible for monitoring and implementing
the Public Health programs.34 At the organizational level, 18 health regions
govern and manage services assigned to their area. These 18 regions correspond to the country’s political division of 17 departments plus the capital
(Figure 4). Although the health regions have Health Councils that play the role
of Health administrators, the leadership is centralized under the command of
the Ministry of Health.
Figure 4. Paraguay’s political division into 17
departments and the Capital.
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Figure 5. RIISS - Integrated and Integral Network of Healthcare Services framework.
“Manual De Organización De Los Servicios De Salud En El Marco De Las RIISS,” Ministerio de Salud Pública y Bienestar Social, 
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The Primary Healthcare Center is the smallest unit of care providing services,
ideally within each community. As an entry point to the system for the more
complex levels of care, it is expected that centers are distributed to ensure access to healthcare for the entire population. They should also serve as a filter
for patients needing access to the broader network, decompressing the General Hospitals and Specialized Hospitals from the role of providing primary care,
which are intended to generate fewer logistics and infrastructure costs and
better outcomes for the population. To complete the health services network,
a Primary Care facility should be designed based on the needs and desired
outcomes for each community they serve and consider the availability of secondary and tertiary level services.
Health coverage. The public system in Paraguay needs to be better supported
and organized to provide effective and accessible healthcare considering the
high demand for public health services. About 70% of the Paraguayan population does not have access to health insurance, either private or from the social
security system, and currently, 40% of that population, mainly from rural and
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remote areas, do not have access to any health services (Figure 6).
The multiple-level network has a deficit of Primary Healthcare Centers that is
one of the causes of a progressive increase of the out-of-pocket expenses of
rural populations caused by the need to make long-distance trips to second or
third level centers for health problems that could otherwise be solved at a primary level. Since 2014, 49.3% of total health spending in Paraguay has been
out-of-pocket spending.35
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For the population in the poorest income quintile,

this expenditure represents a high proportion of household income, a catastrophic health expenditure,37 38 which refers to Out-of-Pocket Health Expense
(GBS) that exceeds a household payment capacity limit.39

Figure 6. Geographical distribution of Family Healthcare
Centers over the territory in Paraguay.

Paraguay still has segments of its population that still do not have access to
essential health services, and do not have coverage for primary health care
services. It is estimated that the Primary Healthcare Centers currently cover
only 40% of the country’s total population; a reason why a national priority is
on horizontal coverage (of primary services) with a subsequent focus vertical
health coverage (ensuring the provision of more complex services).40
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Rural Health. Communities from rural, medically underserved areas experience more barriers to accessing healthcare than their urban counterparts. Vulnerable populations often lack access to safe, effective, timely, equitable, and
patient-centered care.41 Vulnerability is determined by the convergence of predisposing, enabling, and need characteristics at both individual and contextual
levels (Figure 7). The condition of vulnerability determines access to health
and generates a predisposition to contract certain diseases and have longer
recovery times.42

CHARACTERISTICS OF VULNERABILITY
PREDISPONING

ENABLING

Racial/etchnic

NEED

Mental health

Gender and age
(women & children)

Insurance status
(uninsured)

Chronic illness / disability

Geographic location
(rural health)

Homelessness

HIV / AIDS

Figure 7.2Characteristics
of vulnerability
access to
to care.
with two
or inferior
more vulnerability
traits experior more vulnerability
traits =affecting
worse access
care, People
low- quality
care,
health status
ence worse access to care, lower quality care and inferior health status.
Shi, L., & Singh, D. (2014). Delivering Health Care in America: A Systems Approach (6th ed.). Jones & Bartlett Learning, LLC. Exhibit 11-2.
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Indigenous people make up a majority of the rural population in Paraguay.
They represent about 120,000 people (2% of the population) from 19 different
communities which are distributed throughout the entire country, according to
data from the last census of 2012.43 On average, this population attended only
the first 3 years of school. Therefore 38.9% are illiterate, and only 12.2% have
any medical insurance.44
The World Health Organization45 defines Rural health or Rural Medicine as “the
interdisciplinary study of health and health care delivery in rural environments.
Incorporates many fields, including geography, midwifery, nursing, sociology,
economics, and telehealth.”46 Rural providers play a significant role in delivering timely, effective, and safe care. Rural healthcare providers can better identify the unique needs of the local community and use this knowledge to partner
with urban health systems and regional medical centers to make those special
services available.47 48
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Workforce shortages in Rural Health. Globally, approximately one-half of the
population lives in rural areas, but less than 38% of the nurses and less than
25% of the physicians work there.49 This trend is also prevalent in Paraguay.
Often, sizeable unmanageable patient panels resulting from geographic maldistribution creates a shortage of health care professionals in rural settings with
a noticeable shortage in dental and mental health. This decreases the quality
of life of people who need diagnosis or treatment of more complex diseases.50
The lack of sufficient professionals prevents the RIISS network from working
efficiently or at full capacity. Incentive mechanisms are necessary to ensure
healthcare staff in rural centers. One strategy for dealing with a lack of local
healthcare providers consists of rotating staff who work in several centers in
neighboring communities. Although the national system must improve healthcare workforce recruitment and training mechanisms, the facilities they work in
should support staff rotation between neighboring communities by organizing
strategic regions in the network and providing standardized settings and resources for the staff to support their productivity. When the staff is exposed to
work in different locations, the standardization of their workspace can be an
efficient strategy to support patient safety and reduce medical errors.
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Research shows that standardization of clinical areas supports efficiency and
patient safety for improved productivity since the staff does not need to rely on
short-term memory to perform a process, and those unfamiliar with a new location can follow a standard process.51 Standardization benefits apply to clinics
and treatment rooms at all scales and would also support the quality of spaces
in facilities replicated on a larger scale, such as the case of Primary Care Centers, providing standardized spaces designed with the input of health workers.
It is also necessary to implement mechanisms to reduce the migration of professionals to neighboring countries, the availability of standards and regulation of professional practice and research. The quality of the training of Health
Professionals and Personnel still needs to be strengthened. Another strategy
for delivering healthcare in rural areas with limited local staff is the use of telemedicine. However, the lack of technological connectivity is a barrier not only
for telemedicine provision. A limited broadband connection is associated with
worse health outcomes related to diabetes, obesity, and preventable hospitalizations.52
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Health Disparities in Rural Health. The primary activity of the rural population of
Paraguay (around 40%) is family farming. The most critical risk in the agricultural sector is the health conditions related to agroclimatic causes (Figure 8).
The map of vulnerabilities and risks shows the need for an integrated universal
social protection policy. The focus on health promotion and prevention should
be agroclimatic for the rural sector, unlike the urban area where formal employment is concentrated.53 Paraguay is unequal in covering occupational risks,
social protection, and access to occupational health services. Rural agricultural workers are among the most neglected, lacking access to social protection
and occupational health services.54 Regarding health risks in agriculture, there
are no specific data for Paraguay. However, chemical risk is prevalent in Latin
American due to exposure and handling of pesticides that generate intoxications, congenital malformations, abortions, and cancer. Other risks are the ergonomic health problems derived from work-related body movements; biological risks derived from contact with animals, insects, and stagnant water; and,
to a lesser extent, climatic and atmospheric conditions, working conditions, and
accidents due to the use of manual tools and the use of machines.55
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Figure 8. Map of vulnerabilities and risks associated to population living in rural areas in Paraguay.
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Primary Healthcare in Paraguay

The World Health Organization defines Primary Health Care (PHC) as “An approach to health that includes all members of the society and aims to maximize
the level and distribution of health and well-being services through three components that include integrated services, multisectoral policy and community
involvement.
Integrated health services focuses on primary care in a network of health facilities at different levels, for a more accessible, equitable, efficient, and higher
technical quality service.56 Multisectoral policy and action align public policies
with the objectives of improving the health of the population; and the capacity
for action and decision of communities57 as a proven mechanism to acquire
more adequate and sustainable health services and a more equitable relationship between healthcare users and providers.58
Primary Health Care, as defined by the World Health Organization, has its origins globally in the Alma-Ata declaration from 197859 that lays the fundamentals
of this new health care model that was essentially intended to recognize and
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repair severe inequalities in access to healthcare existing at that time. When
considering all the components and effectively working as part of a coordinated
network of care, Primary Care facilities serve as the initial entry point into the
health system. By providing a comprehensive, coordinated, and people-centered service, first-level centers can solve 85% of the prevailing conditions in
communities, leading to the more efficient functioning of the larger-scale facilities.60
Services included in Primary Health Care involve routine health promotion,
treatment, rehabilitation and palliative or health maintenance services in low
complexity centers that might include satellite or mobile components to provide
home care; and include the following:
• Promotion. It is a process that allows people to increase control over their
health by developing healthy public policies that address income, housing,
food security, employment, education, and working conditions using participatory approaches.61
• Treatment. It is the set of hygienic, pharmacological, surgical, or other
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means whose purpose is to cure or relieve diseases or symptoms.62
• Rehabilitation. Set of interventions designed to optimize functioning and
reduce disability in individuals with health conditions in interaction with their
environment”.63
• Palliative care. Specialized medical care for people living with a serious
illness, focusing on the quality of life for them and their family.64
PHC personnel involve medical staff, including general practitioners or family
doctors, paramedics, nurses, community health workers, and dentists; professionals dedicated to social determinants of health such as sociologists and social workers; and management / administrative staff responsible for information
and planning.
The physical infrastructure must ensure the supply of water, electricity, waste
disposal, and telecommunications. Infrastructure plays an essential role in
strengthening the relationship between communities and the health system as
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Primary Healthcare Centers emerge as landmarks, mainly in rural communities. In addition to medical needs, the centers must cover other physical, cultural, religious, or civic activities. In rural Paraguay, public buildings like schools,
clinics, or churches constitute community centers with much potential for activities that promote health.
The most valuable contribution of Primary Care Centers is their provision of
small-scale locally available services that provide the opportunity for a closer bond with the community. This relationship should enable services to be
tailored to characteristics and health needs of the assigned population: ages,
main activity, prevailing conditions, fertility, birth, and mortality rates, among
others, to design the health services offer at the scale of the community and
contribute strategically to the improvement of national indicators. The design of
Primary Care Centers should support the engagement between the healthcare
staff and the communities they serve by being accessible to their designated
population and providing spaces for social services, events, or health education as part of a focus on promoting health.
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Primary Healthcare in Latin America. Since the late 1970s in South America, a
health care model began as part of a comprehensive system between health
care and economic-social development, which requires multisectoral intervention for Primary Health Care (PHC). The evolution of health care systems in
Latin America in search of universal health coverage generated studies and
architectural projects that were very useful in undertaking the issues of primary
care relevant to Paraguay, identifying relevant case studies, and forming prototype guidelines.
The different political and economic contexts in Latin America led to different
approaches to PHC systems in the region, and in many cases, instead of being
holistic, many of these systems focused on a limited policy with basic benefits.65 From the beginning of the 21st century, the re-democratization processes
in Latin America centered on efforts to expand comprehensive approaches to
PHC following the initial Alma - Ata agreement. Therefore, they focused on “the
construction of integrated health systems, oriented to a comprehensive PHC
as coordinator of an integrated network of services and coordinator of com-
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munity and intersectoral actions that start on social determinants to promote
health and guarantee access to health services.”66
The implementation of the PHC model in Latin America evolved independently in each country. For example, in countries like Chile and Bolivia, there is a
particular commitment to respecting and integrating Indigenous communities'
knowledge and traditions into the official documents. Also, OB/Gyn services
with dedicated personnel are only included in Argentina, Chile, Guyana, Paraguay, Peru, and Uruguay.67
A common problem in Latin America remains in providing sufficient healthcare
professionals with the proper training. A study on healthcare renewal in South
America mentioned that the amount of health professionals working in Primary
Healthcare is extremely uneven between urban and rural areas, and in total,
they are insufficient in number and appropriate training.68
Primary Healthcare Centers typically work with teams of Community Health
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Workers, usually community members who serve as a link between the Healthcare team and the population, and who have proven to be an essential asset
in the social management of health, demonstrating community empowerment
and participation in strategic planning.69 In addition, their work is closely linked
with NGOs and international agencies that support health management mainly
through regulatory and financial support.
Primary Healthcare in Paraguay. The Primary Healthcare Model in Latin America proposes a system organized onto two main architectural programs: posts
and the centers. Posts are called dispensaries in Paraguay and are the minimum module for healthcare activities, usually in rural, isolated communities,
offering services weekly or monthly. Primary Health Centers typically offer a
more extensive range of services, physical program and staff suited to provide
care on a daily basis.
Since 2008, this model of care has been incorporated in Paraguay and based
on what are termed Family Health Units (USF) to meet the population’s prima-

56

ry health needs and aims to comply with the integrated approach proposed in
the PHC Model. According to the 2019 administration report by the Ministry
of Health and Social Welfare, there are 808 Family Health Units distributed
among the 18 health regions of the country.70 A total of 14.8 million USD71 was
allocated to new facilities. 2.4 million USD72 were invested in “building improvement consisting of constructions, repairs, maintenance, extensions, re-functionalization of existing areas, structural reinforcement of health facilities with a
large influx and with various services.”73 The 2018-2023 strategic plan foresees
the operation of 1,100 Family Health Units with essential equipment by 2023.
It also intends to increase the coverage of these first-level facilities (USF) by
50%.74
The Primary Health Care model can be an efficient strategy to ensure access
to health services for the entire population if fully and appropriately implemented. By setting up care at different levels and establishing primary care centers
in each community, many health conditions can be addressed at the local level.
The distribution of new centers should improve accessibility by the overall pop-
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ulation to health services.
As referred above, a workforce shortage is an important challenge for Rural
Primary Care Services. It is estimated that only 9.17% of the healthcare workforce is integrated into Primary Health Care. In addition, at least 70% of Primary Care professionals have not yet received sustained training with an intercultural approach.75 A shortage of care providers plus a shortage of adequately
equipped facilities that can adequately offer emergency services and primary
care services, and the lack of community involvement due to cultural issues;
currently contribute to insufficient and often ineffective coverage.
Health professionals are essential for fully implementing the PHC model (Figure
9), yet it remains a significant challenge to cover the human resource needs of
Family Health Units. The management at the national level includes induction
and training processes to develop the technical capacity of human resources
to implement a healthcare service model with a family and community health
approach.
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Since the implementation of PHC in 2008, the expected progressive staffing of
health professionals has not been achieved due to the turnover of governments
and different management approaches. This instability discourages the placement of professionals in rural areas, who end up opting to work in urban areas.
According to the Minister of Health statements, in 2018, less than 10% of USF
Staff (besides
OB/Gyn):

40 hours weekly
Mon-Fri 07:00 AM
– 03:00 PM

• Physician.
• Dentist.
• Dental Assistant.
• Nurse.
• Nurse Assistant.
• Community Agent.
• Maintenance manager.

Staff (OB/Gyn): • Obstetrician.
24 hours, 7 days
• OB/Gyn. Assistant.
a week

Figure 9. Human resources necessary for full
operation of a Primary Care Center.

worked with all personnel required for full operation.76 A study that analyzes
the implementation of the PHC Model in Paraguay during three government
periods between 2008 and 2018 identifies that the supply of family doctors
and general practitioners has not covered the demand for primary care and
detected an identity confusion in the new human resources within the system,
due to the abandonment of the induction processes to the Primary Health Care
model.77 So, the staff, besides being scarce, often is not fully informed on the
expected outcomes of their role and lacks training that would provide the skills
to comprehensively achieve their objectives as community doctors.
Family Healthcare Units (USF). There are four categories of Family Healthcare
Units in Paraguay (Figure 10). Two of them require a permanent location and
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building. The centers are open from Monday to Friday from 07 AM to 03 PM. In
Extended USFs, there is a complementary team of Obstetricians who provide
24-hour care every day. Although they do not have laboratories, they take samples that are referred to their assigned laboratories.78

Figure 10. Categories of Family Healthcare Units available in Paraguay.

Services offered in these Centers include medical consult, home consult, immunizations, first aids, emergency deliveries (to refer to more specialized centers of the system is recommended if possible), minor surgeries, counseling in
sexual and reproductive health, and counseling in situations of violence.
Primary Healthcare centers in rural communities should be conceived as so-
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cial hubs due to the relevance they acquire within the community. They often
become landmarks as one of the few services available in certain areas and
their status of "healing places". The Family Healthcare Unit Functions Manual
in Paraguay defines the types of USF, the staff and basic equipment necessary
for its operation and the services offered by each facility. It also includes standard USF architectural prototypes with a list of required spaces and both were
used to create the initial spatial program in this study.79
The Manual of Functions of the Primary Health Center in Paraguay (Figure
11) dictates that the location criteria of the centers must consider specificities
for rural and indigenous communities. Although the approach of the massive
installation of Primary Healthcare centers all over the territory tries to generate
accessibility, Paraguay presents cultural, geographic, and infrastructure particularities that challenge the accessibility that the PHC model pursues. Site seFigure 11. Manual of Functions of the Primary Health Center in Paraguay.

lection criteria should consider demographic and infrastructure characteristics
when selecting the locations of the centers, and the architectural design should
consider the social use and customs of users in health facilities to design spac-
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Figure 15. Floor plan of a current Extended Primary Healthcare Center in Paraguay.
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In terms of physical accessibility, spaces are not accessible for disabled people. The toilets do not meet minimum clearances and there are fixed obstacles
along paths of travel in clinic areas. When they have dedicated waiting areas,
those spaces and the service windows conflict with the circulation hallways.
Figure 16. Existent Primary Care Center in
Paraguay.

Aesthetically, these prototype projects do not take advantage of the landmark
potential of the center.
The quality of construction and maintenance of Rural Primary Healthcare Centers is also a common problem (Figure 16). When exposed to more severe
climatic conditions, heavy rains, sun, and dust rapidly deteriorate the materials

Figure 17. Existent Primary Care Center in
Paraguay.

exposed to the outdoor conditions if proper maintenance is not provided. Problems derived from the poor quality of the construction plus the lack of maintenance protocols result in common leaks, humidity stains, and other pathologies
that decrease the quality of the built environment (Figure 18).

Figure 18. Existent Primary Care Center in
Paraguay.
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Instead, Rural Primary Care Centers should be designed with a clear definition
of clinical, support, and work areas, consider climatic responsiveness to obtain
the best possible ventilation and sunlight conditions and the use locally available materials and labor, paying particular attention the local environment and
the users. Their physical infrastructure must have an appropriate supply of waFigure 19. Existent Primary Care Center in
Paraguay.

ter, electricity, waste disposal, and telecommunications. Infrastructure plays an
essential role in strengthening the relationship between communities and the
health system as Primary Healthcare Centers emerge as landmarks, mainly
in rural communities. In addition to medical needs, the centers must also accommodate other physical, cultural, religious, or civic activities relevant to the
community and the broader definition of health.

CHAPTER 3: THE ARCHITECTURE OF PRIMARY
HEALTHCARE IN PARAGUAY
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The design of a primary healthcare center requires a holistic approach that includes not just physical factors of the environment but also social and cultural
matters; to effectively fulfill its function of bridging the gap in access to health in
rural areas. The literature review has determined the context of Paraguay and
its health system. Through the analysis of case studies (Figure 20), this chapter
will determine the best practices in the design and operation of health centers,
covering topics in cultural and climatic responsiveness, adaptability, flexibility,
resilience, and standardization.
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The Jean Bishop Integrated
Care Centre, Kingston Upon
Hull, UK.

Ghana’s District Hospitals.
Accra, Ghana.
Renacer de Chamanga Community
House. Chamanga, Ecuador.

Rural Post, La Florida, Chile

Family Healthcare Center,
Papudo, Chile,

Villa Verde Housing, Chile.

Mount Sinai Kyabirwa Surgical
Facility. Kyabirwa, Uganda.

Medical post, Villa Oliva,
Paraguay
Health Education Centre.
Mannya, Uganda.

Ñasaindy House, Obligado,
Paraguay.

Villa el Libertador Príncipe de Asturias
Municipal Hospital Cordoba, Argentina

Figure 20. Location of the case studies analyzed in this study.

Butaro District Hospital.
Burera District, Rwanda.
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Climatic responsiveness

Essential services such as Primary Healthcare Facilities located in rural areas in Paraguay must be able to be as self-sufficient as possible and be able
to operate independent of public utility services. Many rural areas still suffer
from intermittent disruptions of energy from public distribution systems. These
facilities also need to operate as efficiently and cost effectively as possible by
Figure 21. Interior spaces connected to the
exteriors in Ñasaindy house, Paraguay.

minimizing overall energy costs. The design of rural health centers therefore
must take full advantage of local climatic conditions for essential energy needs,
thermal comfort and adequate daylighting. They must maximize the use of sunlight, employ natural ventilation and geothermal design strategies to temper
interior spaces.
Adequate access to sunlight also has a therapeutic impact and is directly linked
to people’s physical and emotional well-being. Daylight influences human health
by producing effects on the circadian rhythm. Health effects associated with the
functioning of the circadian rhythm are stress, depression, and pain reduction.
It also contributes to increased positive experiences and patient satisfaction

Figure 22. Interior gardens in Santa Fe de
Bogotá Foundation Hospital in Colombia.

when linked to views of nature.80
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In terms of staff productivity, daylighting is associated with lower absenteeism,
reduced fatigue, and better vision. Some studies show that daylight improves
individuals’ efficiency and alertness more than electric lighting.81
Proper ventilation of spaces provides the necessary air exchange to achieve
certain thermal comfort and minimize the airborne transmission of pathogens.
In humid climates like Paraguay, a constant airflow is essential to reduce the
Figure 23. Physical map of Paraguay.

discomfort generated by moisture on the skin and clothing.82 Insufficient natural
ventilation is related to increased disease transmission. The World Health Organization recommends adequate ventilation in all patient care areas in healthcare facilities.83
Paraguay is a landlocked country in south-central South America, surrounded
by Argentina, Brazil and Bolivia. Is divided by the Paraguay River into two well
differentiated geographic regions.(Figure 23) The eastern region (Región Oriental); and the western region, officially called Western Paraguay (Región Occidental) also known as the Chaco. The Western region is mostly a savannah

Figure 24. Topographic map of Paraguay.
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with some wet areas along the river and the eastern area consists mostly of
grassy plains and wooded hills. The absence of mountain ranges that provide a
natural barrier allows winds to develop speeds as high as 161 km/h (100 mph)
(Figure 24). This also leads to significant changes in temperature within a short
span of time. Paraguay’s climate overall is characterized by high humidity and
warm temperatures year-round, with hot and rainy summers, and mild winters
with significant temperature variability that can bring both frosts to practically
the entire national territory, as well as heat waves. Annual temperatures inFigure 25. Average temperatures in Paraguay.

crease from south to north (Figure 25), while rainfall decreases from east to
west (Figure 26).84 Historically the southeastern valleys and plateaus experience more temperate and humid climates compared to warmer temperatures
in the Chaco region in the Northwest.
Most of the year, the warm temperatures and abundant winds allow many activities occur outdoors or in environments highly connected to the outside. In
houses, schools, and even healthcare facilities, it is common for buildings to
have perimeter galleries as main circulation routes. In fact, the most common

Figure 26. Average annual rainfall in Paraguay.
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architectural typology in Paraguay is the “corredor jere” (Figure 27) which consists of a building surrounded by corridors that provide shade and a transition
to the outside. Access to mechanical air conditioners is related to financial status, but these are rarely available in rural areas. Daily life happens more outside than inside.

Figure 27. Example of “Corredor jere”, a typical hallway style in Paraguay.

The Butaro District Hospital by the MASS Design Group serves as an example
of a healthcare setting in a rural context within a developing country that employs several design strategies that promote natural ventilation and daylighting
similar to those found in Paraguay (Figure 30). It is designed to mitigate and
reduce the transmission of airborne disease through various systems, including overall layout, circulation flows, and natural cross-ventilation. For example,
all hallways are located along the building’s perimeter so that patients and staff
can move throughout the hospital in the open air. (Figure 28) Patient care spaces and wards have big windows that open to natural views, and clerestories
promote cross-ventilation of interior spaces.85 (Figure 29)
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Figure 28. External hallways in Butaro District Hospital, Rwanda.

Figure 29. Patient areas with abundant daylight in Butaro District Hospital, Rwanda.

Figure 30. Butaro District Hospital, Rwanda. Cross-section demostrating cross ventilation.

73

The Family Healthcare Center in Chile (Figure 32) and The Jean Bishop Integrated Care Center in United Kingdom (Figure 33) employ interior patios that
allow natural lighting and organize the program providing differentiated circulation axes for the public and staff. By perforating the floor plan with several small
Figure 31. Public access of the Jean Bishop
Integrated care center.

courtyards, the designers ensure the views of nature and natural lighting from
different points of the building, those dedicated to patients but also those that
are exclusively workstations.
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Figure 32. Floor plan of the Health Center in Chile showing the
internal courtyards that perforating the footprint.

Figure 33. Floor plan showing the exteriors and central
courtyard of the Jean Bishop Integrated care center.
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Cultural responsiveness

The mere presence of health facilities does not ensure the success of addressing a particular community’s healthcare needs with their costumes and characteristics.86 The PHC model focuses on community engagement as a crucial
element in managing the center. The deficiency in integrating the population’s
desires and traditional beliefs around healing can lead to resistance from the
communities.
In countries like Chile and Bolivia, there is a commitment to respecting and
integrating Indigenous communities’ knowledge and traditions into the health
system,87 and they provide healthcare services that respect and combine the
aboriginal practices with the modern medicine. Paraguay is still behind on this
matter, but its primary care model includes the Indigenous Health Promoter’s
(PIS) role, a person who is a member of the indigenous community, has knowledge of the health practices of the indigenous culture, and acts as a link between the Indigenous Health System of which they are a part and the National
Health System through the USF.88
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The Guaranies, a culturally related group of indigenous communities of South
America with most of its population currently remaining in Paraguay, historically had excellent knowledge of the therapeutic properties of vegetables, roots,
leaves, bark, bulbs, and fruits, which allowed them to classify their properties to
treat diseases and heal wounds and animal bites. They also knew the possible
combinations and incompatibilities between plants, so they knew how to apply
them correctly.89 In Indigenous communities nowadays, everyone in the village
is expected to know loc`al medicinal plants and their usage.90 It is common
that people mainly try to heal their illnesses in rural areas using therapies and
practices from ancient Guarani medicine (Figure 34). The problem emerges
when the treatment is not convenient or conflicts with the treatment received at
the health center; or when people decide not to go to the center. Therefore, the
health center must show openness to respect traditional practices and knowledge and use them when appropriate to enhance the community’s confidence
and attendance at the healthcare center.

Figure 34. Current books that compile the
therapies and medications of Guarani medicine to employ them in modern medicine.
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Most neighborhoods in rural areas form and grow organically without planning;
Therefore, they usually lack public areas for recreation and leisure. Public facilities often emerge as social hubs in response to the shortage of social spaces. Part of the mission of the primary care centers is the promotion of health,
Figure 35. Renacer de Chamanga Community House, Ecuador.

teaching about healthy eating habits, reproductive health, hygiene, and other
topics relevant to the population. Rural Primary Care and Family Health centers should accommodate activities like therapeutic gardening, and a community kitchen for local events and training in order to promote safe and healthy
food practices that combines both indigenous and modern medicine.
Renacer de Chamanga Community House in Ecuador is a Community Center, a simple open space considered as a wide roof that allows the activities
planned by the community that even involved the community for the construction. (Figure 36) The community uses this flexible space as a gathering place,
a dining space and a community kitchen to provide food for those who do not
have access to food; and even for children to play when it is not occupied (Figure 35).

Figure 36. Renacer de Chamanga Community House, Ecuador.
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In Uganda, the Health Education Center emerges as a flexible educational
space for promoting health. The space provides privacy for those who attend
classes or training so they feel comfortable interacting. Instead of windows, the
building envelope filters light in various ways with perforations in the brickwork.
(Figure 38) The ceiling is made of purpose-designed handmade “Mukeka”
Figure 37. Health Education Center, Uganda.

reed mats, the community’s artwork. Although this is not a healthcare space, it
serves as a support place for health education.
Patient-centered and therapeutic. Even though existing Primary Care Centers
in Paraguay are small residentially scaled facilities, they are typically institutional in character and do not convey an image of being either therapeutic or

Figure 38. Health Education Center, Uganda.

patient centered. They are typically organized as a series of discrete utilitarian
spaces off a single interior institutional corridor. The buildings are also often
not well-maintained or cleaned. Waiting occurs in cramped spaces with poor
ventilation and there is little accommodation for family members. The quality of
these spaces induces moods and emotional responses that are likely to cause
concern, anxiety, fear, or withdrawal.91 The guiding principles for the design

Figure 39. Health Education Center, Uganda.
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of primary care centers should prioritize the patient’s physical and emotional
comfort; it should offer spaces suited for the patient and their relatives and respect patients’ preferences. A patient-centered healing place would allow the
patient to be resting inside, in a private, quiet, yet well-ventilated and illuminated space, or enjoy a therapeutic natural courtyard or patio, if the treatment
allows. It should also provide adequate spaces for the family so they can help
in the healing process, considering the low complexity of conditions treated in
primary care centers.
Figure 40. Ghana District Hospitals projects,
Ghana.

Ghana’s District Hospitals project employs clustered horizontal and vertical one-story bars that form central gardens and nature-filled public spaces
to change the assumed sterile character of hospitals. (Figure 40) The natural
spaces aim to provide an overall atmosphere of healing for patients and invite
the patients to be outside in contact with nature whenever is possible.

Figure 41. Ghana District Hospitals projects,
Ghana.
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Building practices, systems, and materials. Rural Primary Healthcare Centers
should be designed and constructed in ways that draw on local labor, materials and building practices whenever possible. This can help reduce the cost
of importing labor and materials from outside the community and help instill a
sense of ownership, pride and promote a perception of cultural relevance to
the center. Traditionally in Paraguay, bricks, tiles, and other ceramic materials
are handcrafted as part of small family businesses. Thus, for small-scale constructions, many materials come from local factories. In addition to the logistiFigure 42. Semi - enclosed hallway in the
Health Post in Villa Oliva, Paraguay.

cal convenience of using materials and labor from the area, ceramic materials
have a cultural significance. They are the traditional material of Paraguayan
architecture and offer greater stability compared to the wooden constructions
common to makeshift structures in underserved areas. Ceramic materials provide warmth and deinstitutionalize the appearance of the building; they offer a
logistical advantage as they can be manufactured close to the construction site
or even on-site (Figure 42).

Figure 43. Brick screen that delimits the waiting areas in the Health Post in Villa Oliva,
Paraguay.
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The Medical Post in Paraguay uses brick in different dispositions to define the
opacity of the walls and provide privacy in exam rooms. The brickwork functions as a filter system for sunlight and dust control. It employs the traditional
construction systems most used in Paraguayan architecture: exposed brick
Figure 44. Villa el Libertador Hospital, Cordoba, Argentina.

masonry, sloping roof of ceramic tiles on a wooden structure, wooden columns,
ceramic floor, and wood-framed openings (Figure 43).
The Villa el Libertador Príncipe de Asturias Municipal Hospital in Argentina also
uses brick as the primary material as a technology that allows using local labor
and minimizes maintenance. The brick screen structure envelopes a separate
reinforced concrete frame. The facade appears as a large brick screen that
acts like a parasol when oriented northward (Figure 44).

Figure 45. Villa el Libertador Hospital, Cordoba, Argentina.
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Supporting Efficient and Effective Care

The architecture of primary healthcare centers should address effective and
efficient healthcare given the context of staff shortages and rotating staff. Given
the lack of human resources to cover the demand for healthcare professionals
in primary care, there are two possible strategies that can help improve access
to healthcare services. A telehealth system can help supplement access to
care providers when otherwise not available locally and where there is access
to a stable internet connection.92 When internet access is or becomes widely
available and usable in the community then telehealth can help address minor
health needs and health consultations, reducing the need for in-person care.
Local Primary Care Clinics can serve as sites for internet access when access
to the internet is not generally available in the community and can then be
mainly used for diagnostic consults with medical specialist located at urban
health centers.
Another strategy is to have healthcare staff rotate through multiple primary care
centers on a daily or weekly basis in neighboring communities. This strategy is
Figure 46. Health Post in Villa Oliva, Paraguay.

usual in psychology and dentistry professionals, who work 1 or 2 days a week
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in a place and then rotate to other centers. Also, in highly remote places where
daily attention cannot be ensured, a team is designated to visit every week or
month. Both telehealth and rotating staff strategies require flexible and adaptable spaces that can accommodate either in-person and virtual activities and
standard layouts that provide familiarity with the space for the staff.
The design of primary care centers should be replicable to different sites and
should have a program that allows customization to each community’s needs.
Given the condition of replicating primary care centers throughout Paraguay,
these centers must cover both urban and rural areas and serve different populations with particular characteristics. In some places, reproductive healthcare
may be necessary to a greater extent, or the number of inhabitants may require
more clinical spaces. These varying conditions and needs require a customizable program that ensures the quality of the healthcare service and, at the
same time, attends to the particularities of each context.

84

The standardization of clinical spaces ensures that each center fulfills its designated functions and respects the criteria that prioritize patient-centered service.
Even so, healthcare needs may vary in each community, for example, considering the fertility rates or aging population. Hence, it is necessary to have a
program that can adapt to different uses.
The Rural Health Posts in Chile designed by SAA arquitectura + territorio (Figure 48) and the Rural Health Post in Paraguay designed by Estudio Elgue
(Figure 47) offer standard multi-purpose rooms for daily or recurring activities
for either permanent or visiting staff. Both are located in remote rural areas that
do not have daily access to healthcare services.

Figure 47. Floor plan and section of the
Health Post in Villa Oliva, Paraguay.

Figure 48. Rural Health Post, La Florida, Chile.
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Flexible and Adaptable

The architecture of primary healthcare should be flexible to accommodate
changing healthcare needs and practices. The center's management and
performance may be affected by changes in regulations, number of patients,
healthcare staff availability, or emergencies, such as epidemics. The ability to
adapt to new, temporary or permanent needs can be achieved through design
based on a modular planning framework that facilitates expansion, enclosure,
or any other modification.
Standardization is critical to achieve flexibility.93 It can be applied to overall
building features such as material and structural systems that support the
adaptability of the building layout to new needs when it employs a modular grid
to facilitate layout modifications. At a smaller scale within clinical areas, rooms
destined for clinic activities contain repetitive elements to perform repetitive
processes, like an exam or birthing room. The design should provide standard
locations for medication, supplies, wash stations, or outlets.94 This would contribute to the standardization of clinical practices.95
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Standardization also facilitates future changes or extensions in the building.96
The design of standard spaces based on universal spatial modules supports
their flexibility by allowing to change the use of the rooms over time if necessary. That can reduce unnecessary costs in the construction of programs that
might have new needs over time and therefore become obsolete.
In many cases, the maintenance or expansion of Primary Care Centers in Paraguay lies with the community authorities. Some communities cannot hire design professionals for these commissions due to financial shortages or must
wait a long time to receive technical and financial assistance from the government. The standardization of the projects would provide an effective solution to
the problem of the USF design.
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The Ghana District Hospitals project in Africa, designed by Adjaye Associates,
adapts to over 101 locations in different urban and rural settings, (Figure 49)
planned as a single-story campus, supported by other structures. The buildings
Figure 50. Ghana district Hospitals project,
Ghana.

are differentiated through their roof structures: gable or Butterfly, depending on
whether the function needs maximum natural light and cross ventilation or a
more controlled and private environment.97

Figure 49. Simulation of possible locations for the standard project of the Ghana District Hospital
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Resilience and Low Maintenance

The architecture of primary care centers should be Low Maintenance. Buildings are exposed to adverse weather conditions in Paraguay, including heavy
rainfall, strong wind, and dust; the precariousness of the road system in some
areas provokes a fast deterioration if the facility is not controlled, repaired, or
Figure 51. Road conditions of the site selected for the design proposal.

improved periodically (Figure 51). The fact that exposed materials like brick,
wood, and concrete in walls, roof structures, columns, and ceilings are traditional in Paraguayan architecture, mainly in rural areas, essentially responds
to these environmental circumstances (Figure 52). There is also limited availability of resources for maintenance and repairs, mainly in public buildings in
general, which is accentuated when the surfaces utilized require extra maintenance and care.
The selection of construction materials and systems should prioritize those that
do not deteriorate quickly and do not require frequent maintenance. For example, the design should employ high-traffic floors made of materials that do
not require frequent polishing. For wood features, they should utilize wood that
resists humidity and exposure to the sun; and for wall coverings, they should,

Figure 52. Materials commonly employed on
buildings in Paraguay.
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if possible, be made of materials and colors that resist dust and mud. It should
include wall bumper guards and a waterproof and washable coatings and paint
for interiors.
The primary care center design ans construction should facilitate resiliency. As
building maintenance is limited due to financial shortages, resources in terms
of infrastructure are also restricted, given the low access to infrastructure that
characterizes the rural areas in Paraguay. As the context overview refers, access to infrastructure is unequal according to the location, so energy production and water reuse strategies should be employed where relevant. At the
rural level in Paraguay, potential strategies include installing solar panels to
supply electricity for lights and emergency equipment, geothermal installations,
and gray water collection and re-utilization. When stormwater networks are not
available at the community level, bioswales and constructed wetland systems
can be installed as part of the community landscape to treat stormwater runoff.
The Mount Sinai Surgical facility in Uganda, designed by Kliment Halsband
Figure 53. The Mount Sinai surgical facility
employs a solar panels system for its electrical energy demand.
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Architects (Figure 53) utilizes materials and technical system components that
are available locally and can be maintained in place. The structure that holds
the solar panels mimic the leaves of banana plants of the surroundings that
gather sun and provide shade.
Figure 54. Ñasaindy House, Paraguay.

Ñasaindy house in Paraguay, designed by Arquitectava is a rural house that
employs a system that collects rainwater to re-use it for cleaning and irrigation purposes (Figure 58). The designers had to cut down the trees that occupied the building footprint, but they later utilized the wood to manufacture the
house’s floors, windows, doors and furniture (Figure 55).
Figure 55. Furniture and door made of the
cut off trees.

Figure 56. Ñasaindy House, Paraguay.

Figure 57. Ñasaindy House, Paraguay.

Figure 58. Rainwater collection system in
Ñasaindy House, Paraguay.

CHAPTER 4: DESIGN GUIDELINES FOR PRIMARY
HEALTHCARE SETTINGS IN PARAGUAY
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The following series of design guideline are intended to translate the findings
from literature review, the context analysis within the framework of the Paraguayan Health System, and the case studies to identify a series of design directives that could be applied to the design of Primary Healthcare Centers and
more specifically to Rural Family Health Centers in Paraguay. The following
set of Guidelines and Strategies relate to the primary objectives of the thesis,
which are:
• Primary Care Centers should have a standardized program with a customizable design that provides the flexibility needed to adapt the program to
the geographical, cultural, and infrastructural context of each community.
• Primary Care Centers should also be customized for each location by utilizing local labor, materials and traditional construction systems that do not
require additional training, or extra cost and time expenditure. And
• Primary Health Centers should provide spaces to support community
health and wellbeing by promoting training / teaching / civic activities; by
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utilizing site design features that support healthful community activities and
providing pleasing natural settings for patients, staff and the community.

Figure 59. Diagram of the relationship between primary claims and guidelines.
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The guidelines on standardization, transitional interior to exterior spaces, and
culturally responsive design relate to the first objective to achieve a standard
yet customizable architectural project. The guidelines for low maintenance, climatic responsiveness, and self-sufficiency correlate to the use of materials and
construction systems specific to the local context. Finally, the guidelines on access to daylight and nature and promoting healthier lifestyles relate to the last
objective, to support community health and well-being.
Each guideline includes a name and definition for the guideline – what it is, why
it is important, when or where it applies when relevant, and how to achieve it.
Each guideline lists design strategies to illustrate how to apply the guideline to
any given architectural project and links again with the case studies presented.
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Provide Connections to Nature and Daylight

This refers to the needs for patients, families and staff to have direct and indirect access to nature and daylight throughout the healthcare setting and particularly in those spaces and places where patient care is provided or where
patients, family and staff spend significant periods of time. This can include
both views and openings to and from conditioned or tempered interior spaces
as well as outdoor spaces.
Figure 60. Diagram for the connections to
daylight and nature guideline.

Adequate connections to nature and daylight in healthcare facilities provide
benefits for users’ health and wellbeing by promoting healing and speeding
up recovery, relieving pain and agitation, and reducing medication side-effects
and stress.98 It also benefits the staff by reducing their stress, increasing the
effectiveness in the delivery of care and improving circadian rhythm and sleep
quality for all the users. 99

95

Exposure to sunlight has positive effects on users’ physical and psychological
health. Sufficient sunlight generates vitamin D, which is beneficial to human
health.100 It is also an effective stimulant to the human visual and circadian systems. Sunlight and windows that provide a view out can reduce patients and
staff stress, thereby increasing productivity (Figure 61).

Figure 61. Daylighting and ventilation strategies in the Ghana’s District Hospital.

Views to nature significantly impact patients’ recovery,101 and several studies
prove the significance of sunlight levels in hospital recovery and its impact on
improving patient well-being. It also contributes to increased positive experiences and patient satisfaction when linked to views of nature.102

Figure 62. Project Burma Hospital / a+r Architekten Myanmar.
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How to implement:
• Design windows and doors with the adequate size and orientation to provide views to the exterior to optimize appropriate daylighting conditions yet
Figure 64. Jean Bishop Integrated care center.

control for privacy when needed and the amount of sunlight in interior spaces (Figure 63). Clerestory windows or skylights can be employed to improve daylight when designed to protect from glare and heat gain through
direct sunlight penetration into a space.
• Employ articulated or perforated floor plans that maximize the number of
occupied spaces with direct exposure or connections to the exterior. Include features like gardens, courtyards, or single loaded corridors (which
can be interior or exterior) with views to nature and biophilic design fea-

Figure 65. Perforated floor plan to maximize
exposure.

tures that include vegetation as close as possible to the building (Figure
65).
• Utilize interior natural materials, colors and finishes with neutral tones to
mimic nature and to reflect sunlight throughout the room (Figure 64).

Figure 63. Jean Bishop Integrated care center.
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Provide Standardized Spaces

Patient care spaces such as exam, treatment and other patient care spaces
should be standardized in terms of general layout and features across facilities.
This also can apply to any space where staff rotate between multiple Primary
Care Centers and where work occurs. Standardization includes the overall size
and layout of spaces and the organization and type of fixed and movable equipFigure 66. Diagram for the standardized
spaces guideline.

ment and furnishings used by staff and relevant to patient care. For example,
this might include the location and position of exam tables, handwash sinks,
lighting, utilities, storage and work surfaces.
Making patient care processes more standardized helps them be more reliable
by turning desirable actions, workflow and tasks into a default ones. Standardization reduces reliance on short term memory and allows those unfamiliar with
a new location to follow an already experienced standard process, promoting
safe and efficient work practices.103 For patient safety and medical errors, standardization reduces reliance on memory; reduces the number of hand-offs;
standardizes tasks; error-proofs processes and improves information access.
Space standardization should directly support the improvement of clinical staff’s
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familiarity and the predictability of the physical environments in which
care is delivered.104 Standardization also facilitates future changes or extensions in the building105 when a modular planning framework is employed to
design the facility.
How to implement:
• Standardize clinical layouts, equipment and materials in clinic and staff
work areas: exam, emergency, medication and patient rooms by providing
standard locations for medication, supplies, wash stations, or outlets.106
• Design flexible and adaptable universal room modules that can accommodate different uses that have similar space needs such as physical exam
rooms, observation, or telehealth services.
• Design a flexible building structure that allows for reconfiguration and
expansion to accommodate change or growth over time. Structural systems should be sized in concert with the development of flexible/adaptable
Figure 67. Universal modules *Departments)
in Ghana’s district hospital.
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universal spaces to accommodate growth/change to new standards in the
care process or fluctuations in staff and workloads.107
• Define clear, definable and stable circulation systems that can accommodate the addition of new services and additional standardized service
modules in an orderly and efficient manner.
Figure 68. Standard apartments in Quinta
Monroy Social Housing, Elemental.

Figure 69. User adapted apartments Quinta
Monroy Social Housing, Elemental.
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Provide Settings that promote healthier lifestyles

Primary Health Centers are typically one of the few civic places in rural communities that are used by everyone. Therefore, they have a civic role to not only
treat disease and injury reactively, but also promote health in the community.
In addition to traditional patient care spaces, they should include programs and
spaces that support healthy and health promoting community events and acFigure 70. Diagram for the promotion of
healthier lifestyles guideline.

tivities such as community meetings, social gatherings, health, and nutritional
education. The building and site design should include both indoor and outdoor
spaces that promote health and serve as a role model for healthful design in
the community.
Community involvement plays a crucial role in improving accessibility and acceptability by engaging patients, the public, and healthcare staff to support the
center’s functioning and improve the designated population health outcomes.108
Community spaces can accommodate multiple activities like farmers markets,
community gardening, training in healthy eating habits, sexual education, prenatal education, exercise or social / civic meetings.
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Primary Healthcare Centers have the mission of promoting healthier habits
to achieve better patient outcomes and prevent diseases. As an example,
healthy nutrition and physical activity can lead to positive physical effects by
preventing disease, improving mental state and energy levels, and leading to
better social skills.109
Figure 71. Ghana District Hospitals, Ghana.

How to implement:
• Enrich available healthy food options by providing spaces to distribute or
acquire fresh, local food such as space to accommodate a weekly farmers
market or locally grown food cooperative.
• Support community engagement and public use of the Primary Care Center site by providing relaxing and relevant public spaces by providing flexible exterior spaces for social or cultural activities.
• Provide exterior spaces as therapeutical gardens or community garden
plots to practice and enjoy gardening and produce healthy foods (Figure
71).

Figure 72. Health Education Center, Uganda.
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Design with low maintenance materials and systems

Rural Primary Health Centers must be built simply and durably, with locally
available labor, skills, and materials. They must also be maintained with the
same limitations on available labor and skills. All too often, designing to standards from other countries contributes to the inability to properly maintain the
health facilities, their rapid deterioration and ultimately their ability to function as
Figure 73. Diagram for the low maintenance
guideline.

envisioned. Insufficient financial and staffing support means that there are not
abundant resources for cleaning and maintenance or no resources to replace
parts of the building. Therefore, the materials and systems used to design and
build Rural Healthcare Facilities should require minimal maintenance and are
easy to maintain with locally available and often unskilled labor.
Rural clinics usually do not have staff exclusively dedicated to building maintenance, beyond those responsible for cleaning. Given their very nature, healthcare facilities inherently undergo significant use, compared to other building
types. Since patients come from diverse cultural and educational backgrounds
and the improvement of hygiene habits, both personal, food and environment,
is usually one of the focuses of the health promotion, the building must host
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different types of users (and habits) without quickly deteriorating. Community indoor and outdoor spaces must contain features that do not require daily
maintenance.
Rural clinics in Paraguay are also often located in areas with significant exposure to dust, wind, and hot weather; the conditions of the road system in some
areas increases the exposure to dust and mud, leading to a fast deterioration if
the facility is not well maintained.
How to implement:
• Utilize local labor and materials that are available in the surroundings and
apply them on design features that do not require refined finishes and will
endure high exposure to natural forces and intense human uses. Materials like brick and roof tiles are often available locally in the neighborhood.
Others like concrete and wood pieces for roof structures or columns are
available also.
Figure 74. Villa el Libertador Hospital, Cordoba, Argentina.
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• Provide exterior spaces that require low maintenance. Utilize native vegetation and garden features that are acclimated to the local climate and
ecosystems and require low operational costs.
• Employ passive energy strategies and systems that do not require meFigure 76. Screen system in the Rural Post in
La Florida, Chile.

chanical operation for tempering indoor and outdoor spaces, daylighting,
collecting and distributing water and waste.
• Employ screens to preserve the building against wind, dust, rain, and high
sunlight exposure. Either vegetation or built features can be applied to
the design in order to reduce the exposure of the interior areas to a great
amount of dust, glare or rainwater.

Figure 75. Health Post in Villa Oliva, Paraguay.
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Employ climatically responsive features

It is critical that in order to provide a low maintenance and cost-effective Primary Health Centers that they are designed for an optimal response to local
climate conditions. Designing to site specific air temperature, relative humidity,
wind, solar exposure, and rainfall can decrease the heating and cooling energy
in buildings and help to create a comfortable atmosphere.110
Figure 77. Diagram for the climatically responsiveness guideline.

Rural clinics may not always have reliable energy systems or available electricity. Energy from the grid can be expensive, with insufficient infrastructure
and isolated connections. They need to be able to maintain operations as independently as possible given their distance to resources and backup services.
Due to their scale, rural healthcare centers can rely much more on passive climate strategies and systems to decrease their energy consumption and overall
carbon footprint.
Due to crowded corridors and insufficient ventilation, patients and healthcare
providers often are in high risk of contracting airborne diseases inside health
facilities, particularly in rural, impoverished settings.111 Proper ventilation of
spaces provides the necessary air exchange to achieve certain thermal com-
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fort; a constant airflow is essential to reduce humidity in the environment in high
humid zones.112
How to implement:

Figure 78. Exterior hallways in Butaro District
Hospital.

• Consider the rural climate and physical conditions of the local region. Design for local solar orientation, ventilation and shading strategies that provide passive approaches to tempering the indoor environment.
• Organize elements with the long axis east-west to buffer low angle sunlight
in the morning and afternoon, designing controlled systems based on their
orientation to filter in the amount of light as necessary for the climate and
type of space.
• Develop ventilation pathways according to their orientation to allow natural
air flow to move through the building.
• Consider existing vegetation as a filter for wind and sunlight and a land-

Figure 79. Covered garden in Teleton center
in Paraguay.

scaping feature for common areas.
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Provide transitional exterior to interior spaces.

Primary Health Centers should be zoned to provide temperature and humidity
conditioning as appropriate to the clinical and comfort needs of each space.
Patient care spaces may need to be fully conditioned at certain times of the
year. Other spaces such as waiting areas and some workspaces may simply
need to be tempered from extreme temperatures and solar exposure. TransitoFigure 80. Diagram for the transitional exterior to interior guideline.

ry spaces such as corridors may only need to be sheltered from the sun, wind
and rain. Spaces used intermittently at different times of the day may simply be
outdoors, under the shade of a tree or building or even in the sun. Appropriate
transition is also important from public to semipublic to semiprivate to private
spaces. Outdoor spaces tend to be the most public and fully enclosed patient
care spaces are typically the most private.
Public-private definitions of space help users understand the activities that
happen within them based on many factors such as size, physical or virtual
barriers, or flexibility. Thresholds between public and private spaces create a
gradient to reinforce both public and private areas and to provide a smoother
transition from one to the other.113
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Privacy and openness in complex, task-oriented settings like healthcare facilities must be addressed appropriately for the staff to work productively and for
patients to feel comfortable. Even though some locations are strictly defined
as public and others as private, clearly defined thresholds can designate the
boundaries between levels of privacy and improve the user experience. Patient
rooms that are sufficiently spacious for guests (semi-private) or an outside terrace with tables and seats for staff lunch breaks are examples of thresholds
that might skew either way (semi-public).114
How to implement:
• Establish a clear entry sequence for arrival, check-in, check-out, parking,
differentiating circulation pathways for public, staff and emergency movement with well-defined entry points.
• Provide a clear distinction between public, private, and semipublic/semi private spaces, locating thresholds between public and private spaces allow
Figure 81. Inpatient wing in Tambacounda
Hospital, Senegal. Manuel Herz Architects

an optimal flow of staff through public spaces toward private patient rooms.
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• Utilize barriers, thresholds, remoteness, and enclosure as features to help
denote the private spaces such as LDRP or emergency rooms. These
spaces are often also conditioned for temperature and humidity to a greater
degree.
• Openness, flexibility, close proximity, and capacity for gathering help deFigure 82. Waiting area in the Mount Sinai
Surgical Center in Uganda.

note a public space. These spaces may simply be tempered or sheltered.
• Eliminate internal corridors and instead, provide sheltering roof overhangs
and screens for circulation and waiting areas and for shade and protection
from the wind and rain to accommodate outdoor activities during both rainy
and dry seasons.

Figure 83. Semi covered circulation and waiting areas in Mount Sinai Surgical Facility in
Uganda.
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Provide culturally responsive design features

It is important for Primary Health Centers to be designed in ways that are sensitive and responsive to the cultures and communities they serve. Standardized
basic clinical programs should therefore be supplemented and customized to
accommodate local practices, beliefs, traditions and expectations of the diverse
populations they serve in order to be embraced and effective in delivering care.
Figure 84. Diagram for the culturally responsiveness guideline.

Considering historical, cultural, and social circumstances of aboriginal communities served by Primary Healthcare Centers while also designing to the healthcare model and built environment can enhance community and patient involvement with the healthcare team. The facility design must support collaboration
and cooperation between healthcare teams and the community they serve to
develop and implement together strategies to ensure better overall population
health and well-being.
As previously noted, the patient population in many rural areas in Paraguay
includes a significant minority of Aboriginal people. Aboriginal consumer perceptions of a health center’s cultural appropriateness are affected by the health
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center’s facilities and policies, including consideration of the culturally appropriate ambience of the center and its amenities.115 Aboriginal communities have
a complex and holistic concept of health that includes spiritual, social, and
cultural components. Indigenous communities from Paraguay historically had
an excellent knowledge of the therapeutic properties of plants that remain until
the present and can conflict with the medical if they are not considered part of
treatment. Healthcare services designed without considering these factors are
unlikely to improve Aboriginal people’s health results.116
How to implement:
• Common areas (front desks and waiting) should be designed as spaces
to hold a culturally appropriate conversations for support and orientation
purposes. Patients might have particular preferences in communicating (e.
g., separation between men and women or private reception).
• Design flexible patient and exam rooms to accommodate different cultural
Figure 85. Mount Sinai Surgical Center in
Uganda.

preferences. In some cases, people will attend the healthcare center with
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their family, community leaders, or community doctors.
• Employing traditional materials and displaying Aboriginal artwork as an intervention validates a commitment to providing culturally respectful service
to Aboriginal patients.

Figure 86. Local artwork in the Health Education Center, Uganda.

Figure 87. Traditional construction system applied to the Renacer de Chamanga Community
House. Chamanga, Ecuador
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Provide features that enable self-sufficiency

Healthcare facilities in remote locations are exposed to unpredictable weather
and often have limited and stable infrastructure connections. Therefore, they
are inherently required to be as self-sufficient as possible. This requires being
resilient and energy efficient by having reliable, independent, and backup energy sources for day-to-day activities. This includes alternate sources of electriciFigure 88. Diagram for the self-sufficiency
guideline.

ty, potable water, waste treatment, daylighting and environmental conditioning.
Healthcare facilities require high energy demands compared to other building
types and uses at almost any comparable scale and therefore must begin to
adopt strategies of both minimizing energy consumption and utilizing renewable energy production. Since rural or semi-rural areas in Paraguay still face
the reality of intermittent services, mainly electricity and water, rural healthcare
facilities must have backup resources available when needed. They also operate on limited budgets and need to minimize operational expenses. Alternative
energy sources can help reduce operational costs.
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How to implement:
• Respond to and utilize environmental forces, employ daylighting strategies
and provide solar panels to provide electricity for the whole facility or part of
it. If the installation of solar panels cannot cover all the demand, prioritize
electrical energy provision for essential equipment, such as refrigerators
and emergency lights.

Figure 89. Rainwater collection system in
Ñasaindy House in Paraguay.

• Ensure natural ventilation in all spaces dedicated to patients and staff,
bathrooms included. Employ windows and clerestories, when possible, to
enhance the cross ventilation in interior spaces.
• Install rain capture features and recycle greywater when possible. The
captured water can be reused for water supply for those uses that do not
include human consumption or hygiene.
• Employ ground source heating and cooling systems to provide air conditioning. A geothermal heating and cooling system utilizes the temperature

Figure 90. Solar panels system and structure
in Mount Sinai Surgical Facility.

of the site soil to temper the interiors.

CHAPTER 5: A PROGRAM FOR A PRIMARY HEALTH CENTER IN PARAGUAY
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In order to develop a facilities program that responds to the policy and regulatory context of Paraguay and adequately meets the needs for primary care
outside of urban centers, it was imperative to investigate not only current standards and requirements in Paraguay but to also seek information and examples
of best practices in Paraguay, in other Latin American countries and globally.
It was also critical to assess the primary healthcare needs of medically underArea

Name

Public

Waiting Area
Restrooms

Admin

Archive
Situation Room
Medication

Support

Kitchen
Laundry
On - Call room

Working /
Treatment

Extended

Emergency Room
Observation Room
Vaccination Room
Exam room
Exam Room (Dentist)
Pre-consult Room
Nursing and midwifery
Workstation
Pre partum Room
Delivery Room

Figure 91. List of spaces recommended by
the operations Manual for Primary Care Centers

served communities in Paraguay and identify service and space needs that
address not only primary health care, but also those that support preventive
healthcare and health promotion.
The Operating Manual for Family Health Care Centers prepared by the federal
government in Paraguay includes a list of essential spaces in a Primary Care
Center project (Figure 91). Although it differentiates the spaces for standard or
extended care centers, whose main difference is adding space for Ob/Gyn services, it does not describe the spaces or provide the minimum required area.
The Manual also lists the minimum medical equipment and furniture required,
which helps to determine the layout and dimensions (Figure 92).

116

Basic equipment for 1 USF
Furniture and Medical Equipment
Order
Furniture and Fixtures for 1 (one) USF
1 Basic
3-section
screenfor 1 USF
equipment
2
Metal
armchair
Furniture
andswivel
Medical
Equipment
Order
Quantity
3
Open
metal shelf
Furniture
and
Fixtures
for 1 (one) USF
4 screen
Desk table with 3 drawers
1
3-section
1
2
Metal5swivelVertical
armchair
refrigerator 300 liters or more 2
3
Open6metal Desk
shelf chair
3
4
Desk 8table with
3 drawers
3
3-section
tandem chair
5
Vertical
300 liters or more
1
9 refrigerator
Dining chair
6
Desk10
chair Ceiling fan
20
8
3-section
4
11 tandem
Smallchair
meeting table
9
Dining
chair
4
12
Dining table for 4 chairs
10
Ceiling fan
10
13
Cupboard with 3 doors for kitchen 1.60
11
Small meeting table
1
14
Medicine cabinet
12
Dining table for 4 chairs
1
15
2-section metal cabinet with key
13
Cupboard with 3 doors for kitchen 1.60
2
16
Metal coat rack
14
Medicine cabinet
2
17 metal
Acrylic
board
15
2-section
cabinet
with key
2
Felt board
16
Metal18coat rack
2
19 board
Plastic bucket
17
Acrylic
1
20
Metal
cabinet
with
hinged
door
18
Felt board
1
21bucket
Kitchen stove
19
Plastic
2
Trash
20
Metal22cabinet
with can
hinged door
4
21
22

Kitchen stove
Trash can

1
5

Quantity
1
2
3
3
1
20
4
4
10
1
1
2
2
2
2
1
1
2
4
1
5

Basic equipment for 1 USF
Medical Equimpent
Order
Medical Instruments for 1 (one) USF
1
Scale for adults with Height Rod
Basic equipment for 1 USF
2
Baby scale with tray
Medical Equimpent
Order
Quantity
3
Common Hospital Waste Bucket
Medical Instruments for 1 (one) USF
4
Pathological
Hospital
Waste
Bucket
1
Scale for adults with Height Rod
1
5 tray
6 m3 medicinal oxygen balloon
2
Baby scale with
1
6
Medium
stainless steel tray with lid 30X20 cm 2
3
Common Hospital
Waste Bucket
Fixed
stretcher
4
Pathological7Hospital
Waste
Bucket
2
8 oxygen
Gynecological
5
6 m3 medicinal
balloon table
1
9
2-step
ladder
6
Medium stainless
steel
tray
with lid 30X20 cm
1
10
Aneroid Sphygmomanometer with Adult Handle 2
7
Fixed stretcher
11 tableAneroid sphygmomanometer with pediatric handle
8
Gynecological
1
9
2-step ladder
3
12
Vaginal Specula (large) Stainless Steel
10
Aneroid Sphygmomanometer
with Adult
Handle
1
13
Vaginal Specula
(medium)
Stainless Steel
11
Aneroid sphygmomanometer
with Vaginal
pediatricSpecula
handle (small)
1
14
Stainless Steel
12
Vaginal Specula
(large)
Stainless
Steel
4
15
Pediatric Adult Stethoscope
13
Vaginal Specula
(medium)
Stainless
Steel
8
16
Pinard Stethoscope
14
Stainless Steel
Vaginal
Specula
(small)
4
17
Sterilization Stove 50 to 60 liters
15
Pediatric Adult
Stethoscope
1
18
Goose neck exam lamp
16
Pinard Stethoscope
1
19
Medical tray on wheels
17
Sterilization Stove 50 to 60 liters
1
20
Ultrasonic nebulizer
18
Goose neck exam lamp
1
21
2-service rolling IV pole
19
Medical tray on wheels
2
22
Portable oxygen regulator and reducer (manometer)
20
Ultrasonic nebulizer
1
23 IVMinor
21
2-service rolling
pole surgery box
1
24 regulator
Wound and
carereducer
tray (manometer)
22
Portable oxygen
1
25 boxInstrument set for IUD insertion
23
Minor surgery
1
24
Wound care26tray Medium size stainless steel pan 33 cm x 16 cm 1
Equipment (Otoscolpio, ophthalmoscope)
25
Instrument 27
set for Diagnostic
IUD insertion
1
26
27

Medium size stainless steel pan 33 cm x 16 cm
Diagnostic Equipment (Otoscolpio, ophthalmoscope)

Figure 92. Essential medical instruments for a Family Care Center and Basic equipment for a Primary Care Center.

3
1

Quan

1
1
2
2
1
1
2
1
3
1
1
4
8
4
1
1
1
1
2
1
1
1
1
1
1
3
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The ultimate program for the proposed Family Health Center in this thesis is
based on a specified list of services and spaces provided in the Manual, an
analysis of existing USF projects, and modified based on best practice case

ctorworks Educational Version

studies of similar Primary Care Centers.

Vectorworks Educational Version

The layout of the rooms was designed based on the standard practices of
medicine in Paraguay. In cases like spaces for gynecological and obstetric services, universal labor, delivery, recovery, and post-partum rooms (LDRP) are
proposed as recommended best practices for patient centered care instead of
the separate rooms for midwifery, prepartum, delivery, and postpartum as listed
in the Manual.
Desk
Vectorworks
Educational
Version
Workstation

Figure 93. Proposed functional scheme of a
Emergency room.

Figure 94. Proposed functional scheme of a
Observation room.

Figure 95. Proposed functional scheme of a
LDRP room.

ctorworks Educational Version

Family
Patient
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The area and general dimensioning of spaces in the proposed program was
determined based on the consideration of existing projects in Paraguay, case

Vectorworks Educational V

studies examines and the clearances and space characteristics proposed by

the FGI Guidelines for the Design and Construction of Outpatient Facilities,
which defines minimum requirements for similar facilities in the United States.
The FGI Guidelines are not adopted in Paraguay, and there are no similar reg-

Vectorworks
Educational Version
ulations in the country.

Family
Patient

Desk
Workstation

Figure 96. Proposed functional scheme of a
dental room.

Vectorworks
Educational
Figure 97. Proposed
functional scheme
of a
exam room.

V
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Spatial Program for a Rural Primary Healthcare
Center

Area

Name

Existing
Net Sq. Ft.
Net Sq. M.
Qt. Net Sq. Ft.
Net Sq. M.
Total
Total

Public

Waiting Area
Restrooms

2
2

118
53

236
106

Admin

Admission + Archive
Meds + Pharmacy

1
1

86
118

86
118

Kitchen
Laundry
On - Call room
Clean supply
Soiled room

1
1
1
0
0

96
53

96
53

Emergency Room
Observation Room (2
patients)
Vaccination Room
Exam room
Working /
Exam Room (Dentist)
Treatment
Pre-consult Room
Nursing and midwifery
Workstations

1
1
1
2
1
1
1
0

139
118
118
139
172
139
139

Pre partum Room
Extended Delivery Room

0
0

Support

Building Net /w share
Building Gross /w share
Multiplier

342

204

11
5

22
10

8
11

8
11

9
5

9
5

149
139
118
118
278
172
139
139

32

19

14
13
11
11
13
16
13
13

13
11
11
26
16
13
13

1103

103

0
1798 Net. Sq. Ft
2152
1.20

168 Net. Sq. M.
200
1.19

Figure 98. Existent and Proposed program in Sq. Ft. and Sq. Mt. Matiauda, 2022.

Proposed
Net Sq. Ft.
Net Sq. M.
Qt. Net Sq. Ft.
Net Sq. M.
Total
Total
2
4

538
54

1076
216
1292

50
5

100
20

1
1

140
118

140
118

13
11

13
11

1
1
2
1
1

183
129
172
64
64

183
129
344
64
64

17.00
12
16
6
6

17
12
32
6
6

1
1
1
2
1
1
1
1

194
355
183
183
183
0
0
323

194
355
183
366
183
0
0
323
1604

18
33
17
17
17
0
0
30

18
33
17
34
17
0
0
30

1
1

323

323
0

30

30
0

258

784

323

4261 Net. Sq. Ft
6880
1.61

120

24

73

149

30

396 Net. Sq. M.
640
1.62

120

Support

Admin

Public

Description of spaces and adjacencies

Room Name

Description

Waiting Area

Open – air covered spaces with natural air and sunlight access.

Restrooms
Admission +
Archive
Meds + Pharmacy

Should be located as a checkout point and can be adjacent to admission.
Must provide nourishment for patients in observation and Ob/Gyn, and for the staff. Should include staff dining
space.

Laundry

Must have access to an outdoor service area for drying clothes and with proximity to clean and soiled rooms.

On - Call room
Clean supply
Emergency Room

Working / Treatment

Should be located as a check-in area and include an attention window / area.

Kitchen

Soiled room

Extended

ADA accessible.

Observation Room
(2 patients)
Vaccination Room
Exam room
Exam Room
(Dentist)

Should have a dedicated entry point and must include a dedicated ADA accessible bathroom.
Must be close to the laundry room and serve clinical areas, mainly LDRP.
Should have a dedicated entry point and must include a dedicated ADA accessible bathroom.

Should have a dedicated entry point and must include a dedicated ADA accessible bathroom. Should be located
close to the Emergency Room. Must have access to natural ventilation and sunlight. Should include a dedicated
space for family or visitors.
Might have its own waiting area and should be located close to the public entrance.

Includes a desk / office area, and a clinic area with the exam table and handwash station. Must have access to
natural ventilation and sunlight.

Must include extra storage space and a dedicated space for the central chair’s compressor. Must have access to
natural ventilation and sunlight.

Workstations

Must include office areas and a staff ADA accessible restroom. Must have access to natural ventilation and sunlight.

LDRP Room

Must include an area dedicated to the mother, another dedicated to the baby and a handwash station / work
station. Must be directly accessible to an ADA accessible bathroom. Must have access to natural ventilation and
sunlight. Should include a dedicated space for family.

Figure 99. Description of spaces and adjacencies.
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Direct

Indirect

Null

The proposed program includes clinical, administration, public, and service areas for a Rural Primary Healthcare Center. The proposed total area is 6,880
BGSF (640 BGSM). The program corresponds to an extended USF that includes
a Gynecological and Obstetrical service with support areas for the personnel
of this service. These birthing service spaces are proposed as a functional
package separated from the other clinical areas to facilitate the customization
or stage ability of the project based on the specific needs of each community.

Figure 100. Diagram showing desired relationships between the spaces of the program.

CHAPTER 6: SITE SELECTION CRITERIA AND
SITE ANALYSIS FOR THE PROPOSAL
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Overall site location criteria were established based on governmental goals for
improving access to healthcare in Paraguay to identify the general location of
needed Primary Healthcare Centers. These criteria were also supplemented
based on accessibility in terms of public transit and walkability, ability of potential sites to accommodate the program area, available infrastructure such as
power, water and waste services, adjacent community services and activities of
daily life for citizens of the community, as well as visibility and the need for Primary Health Center to serve as a welcoming civic institution in the community.
From the organizational perspective, the Ministry of Public Health and Social
Welfare (MSPBS) establishes criteria for establishing Primary Healthcare Centers. It uses the Geographic Priority Index (IPC), a national document that provides a mechanism to select the most vulnerable and excluded communities to
include them in the plans focused on poverty reduction. The IPC prioritizes the
communities with the highest poverty rate. At the political and social level, the
MSPBS evaluates the support network of the inhabitants, the local authorities,
and the opportunity for articulation with other national or international coopera-
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tion agencies. Other criteria at the organizational level include the identification
of a medically underserved population of maximum 5000 people and the availability of medical staff to cover the demand of the center.
At a territorial level, it is important to identify existing facilities lacking maintenance or needing expansion and utilize the sites already owned by the Health
Authority because these would have priority for economic and bureaucratic
reasons. Site selection criteria should also include proximity to other services:
education, religious, commercial, social, or civic, since it is more likely that the
population will go to the health center if they can complete other activities on
the same trip. Therefore, daily life services including healthcare, should be located near each other.
In terms of infrastructure, the availability of services: water, sewage, garbage
pickup, electricity, or internet should impact site selection when possible. The
site should have a total site area that allows at least 50% of the land to dedicated to green zones or stormwater infiltration surfaces. In areas where infrastruc-
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ture services are scarce or non-existent, the site should accommodate alternative strategies for energy production, sewage treatment, or garbage disposal
that often demand a significant amount of space in addition to the building area.
The location of rural health facilities must consider possible transportation options and geographical access. It is necessary to locate health services within
or near the strategic center in rural communities, where the accessibility of the
population to the health center can be ensured, considering the population
density by area, road systems, along with other criteria mentioned above. The
availability and quality of the roads not only ensure the accessibility of the inhabitants to the Rural Primary Care Center; it also facilitates the availability of
public transportation and the ability of the Primary Care Center to be accessible
to and from other comprehensive medical facilities in the larger public health
system.
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Site Analysis

The proposed site is in the Santo Domingo neighborhood in the city of Encarnacion in southern Paraguay. It is one of the most remote neighborhoods in
the city and with the least accessibility to available health services and infraPY01

structure (Figure 101). It is located 26 minutes by car from the Itapua Regional
Capitán Miranda

PY01

Hospital, the largest hospital in the region. It is also 22 minutes by car from
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Figure 101. Map of Encarnacion, Paraguay.
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Figure 102. Sub-Urban area of Santo Domingo Neighborhood.
San Isidro
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the travel time by bus, but due to the intermittency of the public transportation

N

service and the quality of the roads, it is estimated that the trip to the Regional
Hospital would not be less than 70 minutes.
W

E

Response to the sun and wind. The proposed site has an orientation that allows building exposure to the southwest and east. Given Paraguay is in the

S

Figure 103. Sun path diagram on the site.

southern hemisphere, the most intense solar exposure is from the north and
northwest (Figure 103). The site is shaded for much of the day from the north
and northwest sun by an existing stand of mature shade trees and has morning
solar exposure due to the lack of tree cover or surrounding buildings along its

NW

N

eastern border. The tree canopy along the western and northern boundaries
NE

of the site works as a shading and visual barrier since the site is adjacent to a
cemetery. Prevailing winds are from the south and northeast and offers good

W

E

SN

S

SE

Figure 104. Wind path diagram on the site.

opportunities for natural ventilation (Figure 104).
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Regulatory criteria. The city of Encarnacion has an Urban Planning and Sustainable Development Document (Figure 105) that classifies Barrio Santo Domingo as a rural area within a larger sub-rural / sub-urban area, shown colored
in the graphics and where most of the services are located. The plan establishes maximum heights for buildings in the neighborhood and a permitted land
use factor. For the chosen site, the maximum height is 26ft – 2 stories (Figure
106), and the use factor is 0.6, which means that the total built area should not
exceed 60% of the site area (Figure 107).

Figure 105. Plan Encarnacion +, Urban and
Sustainable Planning Document.

8m / 26ft

12m / 39ft

Figure 106. Maximum building height allowed

0.6

1.0

Figure 107. Land Use factor allowed.
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Response to related services. The site is located on a public bus route (Figure
108) (Figure 109), which is the primary means of transportation for the population, along with motorcycles. The site is within a small hub of community civic
functions that includes a church, a police station, and a cemetery. In addition,
the suburban center of the neighborhood has small-scale commercial, educational, and religious facilities within walking distance of the site (Figure 110).
The streets in the local areas and adjacent to the site are not well maintained
Figure 109. Bus route on the neighborhood.

cessibility problems during and after prolonged rains, which causes intermittent
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Figure 108. Bus route on the selected site.

Figure 110. Services available in the site area.
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and are mostly made of earth and stone. The conditions of streets present ac-

129

The site has 26,910 sq. ft. (2,658 sq. m.) which can adequately accommodate
a single level Standard Family Healthcare Center as programmed within the
allowable building area. The site is practically flat with a 4ft slope in its 200ft
length from South to North. An existing Family Health Center building located
on the site is significantly deteriorated and has visible humidity problems, broken windows, and a lack of maintenance in general (Figure 114). Therefore,
Figure 111. Satellital plan view of the site.

the thesis proposes the demolition of the existing building and re placement
with a new facility that meets the program needs as specified earlier for the
community.

Figure 112. Road condition on the site area.

Figure 113. Site’s
street.

view

from

secondary

Figure 114. Front view of the existing facility.

CHAPTER 7: DESIGN PROPOSAL

130

Based on the literature review on primary healthcare and the architecture for
primary healthcare in rural Paraguay, the identified best practice case studies,
and the proposed guidelines, the design proposal serves as a response to
the established general criteria for a rural Family Health Center that provides
primary healthcare services, prevention, and health promotion services. It also
Figure 115. Aerial view.

serves as an example test case for how other rural primary healthcare centers in Paraguay could be designed according to the established goals, design
principles and guidelines of the thesis. The three primary goals of the design
proposal were to:
• Primary Care Centers should have a standardized design with a customizable program that provides the flexibility needed to adapt the program to
the geographical, cultural, and infrastructural context of each community.
• Primary Care Centers should be customized for each site and program by
utilizing local labor, materials and traditional construction systems that do
not require additional training, or extra cost and time expenditure.

Figure 116. Community courtyard.
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• Primary Health Centers should provide spaces to support community
health and wellbeing to promote training / teaching / civic activities; by
utilizing site design features that support healthful community activities and
provide pleasing natural settings for patients, staff and the community.

Figure 117. View of the proposal from the access plaza.
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Project Overview

The project consists of 3 pavilions linked by a central semi-open space. Each
wing accommodates a specific functional package of the program. The longer
wing corresponds to the clinical spaces and incorporates the emergency access at the end. Then, another wing contains the LDRP spaces connected to
the workstations, and a third portion includes support areas with service spaces and private staff rooms. The building was designed so that all spaces are
connected through a semi-open corridor system that provides direct access to
sunlight and outdoor spaces. These corridors serve as circulation paths and
waiting areas. The space utilized was optimized so that considerable portions
of the site remain as open and/or green areas that will serve as community
spaces. Thus, the corner, a public access point, is designed as a public plaza
that offers spaces for the community (Figure 118).
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Mechanical roof

Staff parking and
service courtyard

Figure 118. Aerial view with main features.

Semi-open waiting
areas

Birthing area
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Public / activities
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Emergency
access
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Overall layout and orientation: The center footprint is laid out with a southwest/
northeast orientation to locate the main façade along the main street running in
front of the site. The pavilions rotate 10 degrees from the orthogonal edges of
the site. The shifted wings create intersections that allow space for semi-open
Clinic
Birthing
Support
Admin

Figure 119. Overall layout and orientation.

public/waiting areas. The main clinic areas are oriented with the long facades
west and east to optimize sunlight, and a single loaded exterior south/north
corridor provides ventilation opportunities (Figure 119).
Massing: The project seeks a friendly scale with the context, so it is designed
as a single story with a sloped roof of traditional roofing tiles. The shed roof
structure of each wing provides heights that allow for clerestory windows to favor ventilation and natural lighting into the clinical areas. The linking circulation
spine and space at the intersection of the three wings has a flat roof that allows
the one-story scale to be maintained (Figure 120).

Clinic
Birthing
Support
Admin
Circulation

Figure 120. Massing ventilation strategies.
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Access strategies: The public entrance is located off the main street, allowing

Em

erg

en

cy

for a public plaza at the corner of the main street and an intersecting street

Sta

ff

Pu

blic

Figure 121. Access strategies.

leading to the cemetery. Staff access is through an enclosed parking area located off the main street also allowing service access to support and staff functions. An emergency entrance is located off the secondary street to separate it
from the public and service entrances, considering the limited use of that street
by the public and the opportunity for privacy (Figure 121).
Definition of green areas: The building footprint clearly defines three outdoor
spaces. An entry plaza with a bus stop and shelter, that also provides an opportunity for public gathering, a farmers’ market, or other community activities
along the main street. There is an enclosed service yard that includes staff
parking and exterior service areas. Part of the site outside the enclosure of the
service courtyard is designated for public on-street parking. A semi-cloistered
space to the interior of the site is framed by the building and an existing stand
of trees that offers both shaded and sunny protected outdoor spaces for patient
and family waiting, respite, connections and views to nature and community

Figure 122. Definition of green areas.

events when clinical services are not being provided (Figure 122).
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Shadow Studies. Shadow simulations of the most extreme sunlight conditions
determined the orientation of masses and their spacing from each other to optimize natural daylight and sun exposure. The shading strategies or features
were designed to in the most sunlight exposed spots to ensure a sense of control over the daylight. (Figure 123).

Winter (June, 21) 09 AM

Winter (June, 21) 12 PM

Summer (Dec, 21) 09 AM
Summer (Dec, 21) 12 PM
Figure 123. Shadows studies.

Winter (June, 21) 03 PM

Summer (Dec, 21) 03 PM
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Consequently, the morphological evolution of the proposal deviates from the
form of current family healthcare centers in Paraguay, which is typically a single

1

mass with a single central circulation corridor. First, the areas are separated,
giving each an opportunity for dedicated hallways, then the pavilions are rotated to optimize their orientations. Next, the wings are extended according to the
dimensions given by the program. Finally, the morphological character is enhanced by shaping the roofs and adding the flat roof connector that generates

2

the common spaces (Figure 124).

2

4

Figure 124. Massing studies.

5
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The design process included several study models to test the massing, volume,
and layout of the pavilions and their interrelationship. It was helpful to study the
shadows and the overall layout on the site and to find the way to accommodate
the building without altering the existing vegetation (Figure 125).

Figure 125. Massing studies during different stages of the design process.
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Figure 126. Overall floor plan of the proposal and enlarged floor plan of clinic pavilion
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Figure 127. Overall floor plan of the proposal and enlarged floor plan of the support and LDRP
area.
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SECTION A-A l Ob/Gyn - Support - Staff

Figure 128. Section on LDRP, Support and Staff areas.

SECTION C-C'
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SECTION C-C'

SECTION D-D

SECTION B-B l Public - Waiting

Figure 129.
Section B-B'
on Public and Waiting areas.
SECTION
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Figure 130. Side view from Secondary Street.

Figure 131. Front view of the existing facility.
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Response to Design Guidelines

Provide Connections to Nature and Daylight. The program is divided into smaller buildings connected by an open but sheltered circulation gallery; instead of
being a single thick building. By separating and generating perimeter single
loaded corridors throughout the building, views and direct connection to the
outside and nature are provided. The corridors have a lower flat roof to provide
Figure 133. Preliminary daylight
during the design process.

scheme

control over exposure to sunlight and shelter from rain (Figure 133). Clerestories throughout the building and transom windows over doors ensure that
interior spaces are naturally lit and have natural ventilation (Figure 132). The
morphological layout generates a semi-cloister enclosure that forms a backyard focused on the existing vegetation on the site.

Figure 132. Preliminary ventilation scheme
during the design process.
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Provide Standardized Spaces. The exam rooms (Figure 135) and LDRP rooms
(Figure 134) have standard layouts; even the remaining clinic spaces have a
standard location of workstations. The entire project is designed based on a

Vectorworks Educational Version

5 foot by 5 foot grid that modulates the dimensions of all the spaces and the
structure based on relevant planning modules and sub-modules. The structure
and design of the roof allow internal flexibility since the roof structure is supported by columns that are along the exterior walls of the pavilion (Figure 136),
therefore the internal walls are not load-bearing; the structure also allows the
building to be extended lengthwise without compromising the existing structure.

Figure 136. Roof plan with structure scheme.
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Figure 137. Roof tile floor with roof structure
unloading on concrete beam.

Figure 134. Standard LDRP room.

Figure 135. Standard Exam room.
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Employ climatically responsive features. The orientation and exposure of all
occupied spaces are designed to maximize the opportunity for natural ventilation and daylight and all windows have adjustable shading systems. A fixed
perforated screen system was also used for areas that need privacy, such as
the Emergency Access, Emergency room, and staff rest area (Figure 138). A
Figure 138. Fixed screen system with perforated bricks.

pivoting tile screen system provides sunlight control in the exterior hallway outside clinic area that can be used for sheltered waiting (Figure 139). All enclosed
spaces have clerestories that, together with the windows, promote the natural
ventilation of each space.

Figure 139. Adjustable shading screen system.
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Provide culturally responsive design features. Space for family and visitors is
provided in each patient care space, LDRP room, and observation room, to
respect traditions of going to the health center in large family groups. Locally
manufactured ceramic materials are employed, which generates warmth and
familiarity with the building for patients (Figure 142).
Figure 142. Public areas with opportunity to
employ traditional materials and vegetation.

SECTION
D-D l Observation Room
Vectorworks Educational
Version

SECTION
Figure 141. Family dedicated space in LDRP
room.

D-D'

SECTION
Figure
140. SectionA-A'
showing the family dedicated
area in the exam room.
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Provide Settings and Features that Promote Healthy Lifestyles. The public plaza and enclosed green cloistered court are designed as multipurpose public
spaces that can serve as playgrounds, teaching gardens, and outdoor meeting
spaces for the community (Figure 144). Also, the public plaza at the corner of
the site offers shaded space for farmer’s markets, fairs, or community activities
(Figure 143).

Figure 143. Flexible plaza area in the public
entrance.

Figure 144. Community dedicated courtyard.
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Provide low maintenance materials and systems. All the exterior faces of the
building are covered with brick that does not require regular maintenance and is
resistant to dust and rain. Fixed shading screens run along the corridor in front
of the emergency room and the staff on-call rooms. The screens are made of
perforated bricks called “convoco” in Paraguay. They are placed inside a metal
frame and are attached to metal columns that support the concrete roof slab
over the corridors. Windows have attached sliding shading system consisting
of a metallic frame that holds a series of wood ribbons (Figure 146). The frame
operates independently from the window and covers the rails to protect them
from dust and moisture (Figure 145). The exterior floors in the playground,

Figure 145. Windows’ sliding shading system.
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Figure 146. Windows’ sliding shading system.

parking and sitting areas are mostly gravel to provide a low-cost surface that
allows for storm water infiltration.
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Provide transitional exterior to interior spaces. The building was designed with
a combination of enclosed clinical and support program areas and sheltered
but open circulation and waiting areas. Most patient and staff circulation spaces
were single loaded and located on the perimeter of the building. These spaces
serve as shaded waiting and circulation for patients and staff. Waiting areas
Figure 147. Perforated screen to indicate a
transition from public to less public.

are located at the intersection of the circulation corridors and entry formed by
the juncture of all building forms and the enclosures are designed to provide a
perception of transition between public and private areas, rather than physically enclosing the circulation pathways of each area.

Figure 149. Waiting area outside LDRP.

Figure 148. Ante room of the emergency
room.
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Provide features that enable self-sufficiency. Provide features that enable
self-sufficiency. A rainwater collection system was designed to reuse rainwater
to flush the toilets and for landscape irrigation (Figure 150). Enclosed interior
spaces include a radiant heating/cooling floor system that uses geothermal
energy to condition interior spaces. A rooftop mechanical service area (Figure
Figure 152. Aerial view.

152) was designed above the support area to accommodate solar panels for
emergency lights and equipment. However, that option is not currently availVectorworks Educational Version

able on the chosen site for economic and logistic reasons.
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Figure 151. Geothermal system scheme.
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Figure 150. Water and reused water distribution scheme.
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Summary

Based on the economic, political, and social barriers that sustain the inequity in
access to primary healthcare services for rural communities in Paraguay; this
study aims to identify those operational and physical design issues that prevent
Rural Primary Care Centers in Paraguay from providing effective services that
can be addressed through architecture features. The analysis of the overall
context and the literature review on good practices suggest design guidelines
that would drive the design process of the test case: A design proposal of a
Rural Primary Care Center replacement in Santo Domingo neighborhood,
in the city of Encarnacion, in Paraguay. The guidelines and the proposal
respond to 3 primary claims:
• Create a standardized program with customizable program elements and
design features that provide the flexibility needed to adapt the program to
the geographical, cultural and infrastructural context,
• Create a facility appropriate to its site and community allowing for the use
of local labor, materials and traditional construction systems that do not
require additional training, or extra cost and time expenditure,
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• Provide spaces to support community health and wellbeing as a way to
promote training / teaching / civic activities; by utilizing site design features
that support healthful community activities and provides a pleasing natural
setting for patients, staff and the community.

Figure 153. View of the public plaza at the public entry.
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Figure 154. Framework indicating the relationship between primary claims, guidelines and design features.
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The design proposal illustrates an application of the developed guidelines for
the design of Rural Primary Care Centers in Paraguay, promoting the efficient
and effective provision of healthcare services by providing adaptable, flexible
and low maintenance spaces that focus on climatic and cultural responsiveness.
In observance of the current precarious and neglected situation of health centers in Paraguay, the project proposes to place the patient and their family first,
focusing attention on their well-being, comfort, and medical treatment. The proposal also focuses on designing adequate workspaces for the staff to provide
comfort and consequently improve their productivity. In the end, the overall
project’s foundation is to think about spaces that recognize the dignity and respect that any person deserves regardless of their economic or social situation.
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Figure 155. View cloistered courtyard.
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Figure 106. Maximum building height allowed. Ecosistema Urbano. “Plan
Encarnación Más - Ordenamiento Urbano y Territorial.” Issuu, June 7, 2016.
https://issuu.com/ecosistemaurbano/docs/160603_e03_-_pout.
Figure 107. Land Use factor allowed. Ecosistema Urbano. “Plan Encarnación
Más - Ordenamiento Urbano y Territorial.” Issuu, June 7, 2016. https://issuu.
com/ecosistemaurbano/docs/160603_e03_-_pout.
Figure 108. Bus route on the selected site. Matiauda, 2022.
Figure 109. Bus route on the neighborhood. Matiauda, 2022.
Figure 110. Services available in the site area. Matiauda, 2022.20
Figure 111. Satellite plan view of the site. Google earth. Google. Accessed

May

11,

2022.

https://earth.google.com/web/@-27.25359907,-

55.94349507,132.2022.152a,3039.40469019d,35y,8.82200149h,0t,0r.
Figure 112. Road condition on the site area. Matiauda, 2022.
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Figure 113. Site’s view from secondary street. Matiauda, 2022.
Figure 114. Front view of the existing facility. Matiauda, 2022.
Figure 115. Aerial view. Matiauda, 2022.
Figure 116. Community courtyard. Matiauda, 2022.
Figure 117. View of the proposal from the access plaza. Matiauda, 2022.
Figure 118. Aerial view with main features. Matiauda, 2022.
Figure 119. Overall layout and orientation. Matiauda, 2022.
Figure 120. Massing ventilation strategies. Matiauda, 2022.
Figure 121. Access strategies. Matiauda, 2022.
Figure 122. Definition of green areas. Matiauda, 2022.
Figure 123. Shadows studies. Matiauda, 2022.
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Figure 124. Massing studies. Matiauda, 2022.
Figure 125. Massing studies during different stages of the design process. Matiauda, 2022.
Figure 126. Overall floor plan of the proposal and enlarged floor plan of clinic
pavilion. Matiauda, 2022.
Figure 127. Overall floor plan of the proposal and enlarged floor plan of the
support and LDRP area. Matiauda, 2022.
Figure 128. Section on LDRP, Support and Staff areas. Matiauda, 2022.
Figure 129. Section on Public and Waiting areas. Matiauda, 2022.
Figure 130. Side view from Secondary Street. Matiauda, 2022.
Figure 131. Front view of the existing facility. Matiauda, 2022.
Figure 132. Preliminary ventilation scheme during the design process. Matiauda, 2022.
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Figure 133. Preliminary daylight scheme during the design process. Matiauda,
2022.
Figure 134. Standard LDRP room. Matiauda, 2022.
Figure 135. Standard Exam room. Matiauda, 2022.
Figure 136. Roof plan with structure scheme. Matiauda, 2022.
Figure 137. Roof tile floor with roof structure unloading on concrete beam. Matiauda, 2022.
Figure 138. Fixed screen system with perforated bricks. Matiauda, 2022.
Figure 139. Adjustable shading screen system. Matiauda, 2022.
Figure 140. Section showing the family dedicated area in the exam room. Matiauda, 2022.
Figure 141. Family dedicated space in LDPR room. Matiauda, 2022.
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Figure 142. Public areas with opportunity to employ traditional materials and
vegetation. Matiauda, 2022.
Figure 143. Flexible plaza area in the public entrance. Matiauda, 2022.
Figure 144. Community dedicated courtyard. Matiauda, 2022.
Figure 145. Windows’ sliding shading system. Matiauda, 2022.
Figure 145. Windows’ sliding shading system. Matiauda, 2022.
Figure 147. Perforated screen to indicate a transition from public to less public.
Matiauda, 2022.
Figure 148. Ante room of the emergency room. Matiauda, 2022.
Figure 149. Waiting area outside LDRP. Matiauda, 2022.
Figure 150. Water and reused water distribution scheme. Matiauda, 2022.
Figure 151. Geothermal system scheme. Matiauda, 2022.
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Figure 152. Aerial view. Matiauda, 2022.
Figure 153. View of the public plaza at the public entry. Matiauda, 2022.
Figure 154. Framework indicating the relationship between primary claims,
guidelines and design features. Matiauda, 2022.
Figure 155. View cloistered courtyard. Matiauda, 2022.

